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CLEARPRINT 


FORMS, CHARTS and GRAPHS 
SAVE YOU TIME AND MONEY 


Easier on the eyes 
Designed for rapid, accurate use 
Erase without ghosting 


Make faster, sharper reproductions 


Clearprint Forms, Charts and Graphs 
are now printed on #1015 Watermarked 
Clearprint... America’s leading technical 
paper. The accurately printed soft brown 
lines are now printed on the back en- 
abling you to erase and erase without 
disturbing them. Easy on the eyes and 
ideal for ready plotting and photogra- 
phic prints. Clearprint will not become 
yellow, brittle or opaque with age. 




















1. CROSS-SECTION FORMS 


2. MATHEMATICAL FORMS 


3. LOGARITHMIC FORMS 











sll eaemantiiiliace 
CLEARP SINT 


“FADE -OuT” PAPER 
TECHNICAL PAPER 
FORMS « CHARTS * GRAPHS 
“PRE-PRI NT” PAPER 
THERE IS NO SUBSTITUTE 
Clearprint is Watermarked For Your Protection 





4. TIME PERIOD FORMS 


Clearprint is watermarked 
for your protection. Look 
for the watermark. 


Special graphs and forms 
can be made up on short 
notice providing quantities 
are large enough to make 
special plates. 


Write now for samples, 
sizes and prices. 





CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 


[J Send me Clearprint samples, with prices, for the following uses: 








( Have your representative call at my office to discuss special 
applications for my particular needs. 
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This month’s cover 


Artist Frank Davies is responsible 
for putting everyone to work. If 
you're Philadelphia-bound, we 
suggest you snub that quartet of 
cam-shifters: and you won't catch 
us loitering near the scale-plate 
jockey either. Reason: those thin- 
ly dilineated cover men have a 
too-thinly disguised vagrancy cath- 
exis for our liking. Note jet trail 
in morse code, a fond farewell. 
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MEMBER 


Printed and published by Maclean-Hunter 
Publishing Company Limited. Editorial and 
Advertising Offices: 481 University Avenue, 
Toronto, Canada. Address all correspondence: 

0. Box 100, Toronto, Canada. Horace T. 
Hunter, Chairman of the Board; Floyd S&. 
Chalmers, President; Donald F. Hunter, Vice- 
President and Managing Director. 


Publishers of National magazines in Canada: 
Maclean’s, Chatelaine, Canadian Homes and 
Gardens. Business newspapers in Canada: 
Canadian Hotel Review; Fountains in_ Canada; 
Heating and Plumbing Engineer; Bus and 
Truck Transport; Canadian sud ETE Cana- 


istration; Drug Merchandising; Canadian Elec- 
tronics Engineering; L’Epicier; The Financial 
Post; Hardware and Metal; Marketing; Men’s 
Wear; Modern Power; Painting and Decorating; 
Plant Administration; Le Quincaillier; Elec- 
trical Contractor; Style; Office Equipment & 
Methods; Home Goods Retailing; Photo Trade; 
Le Pharmacien; Building Supply a Busi- 
ness Publications in U. S. and U. : Inland 
Rock Products; The Iniand a ‘American 
Printer and Lithographer; Concrete Products; 
The British Printer; British Rate and Data. 


OTHER SERVICES: The Financial Post Cor- 
Poration Service; Canadian Press Clipping 
Service; Commercial Printing Division. 


Offices at 1242 Peel Street, Montreal; The Bur- 

rard Building, 1030 West Georgia Street, Van- 

couver 5; Machean-Hunter Limited, 125 Strand, 

London (Eng.)  Maclean-Hunter Publishing 

Company Ltd., Auf den Haefen 12, Bremen, 
rmany. 


p cmnggens ong Tates: Canada $5.00 per year: 
three years $13. y Single 
y price, $1.00. United Stat G 


cop: tes reat 
Britain $10.00 per year. Other countries $20.00 
Der year. 
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| SPECIFY P2B's 
| MR RELAY 

| WITH 
CONFIDENCE 


=. <=. - DESIGNERS 


for a host of control applications 


RELIABILITY coupled with low cost are two 

factors which place the MR series relays high on MR SERIES 

P&B’s best seller list. They are being used in a 7 . . 
multiplicity of designs... transmitters, street ~~ iat —" 4 
lighting equipment and small inotor starters, to ae et 


AC —55°C. to +75°C. 
name but a few. 


5 . Pull-in: Approx. 75% of nominal de 
Both AC and DC models are available, with voltage; 78% of nominal ac 
AC coils ranging up to 440 volts. All are adaptable voltage. 

for printed circuit mounting. The wide variety of Weight: 4 ozs. . 
contact arrangements include: Dimensions: 2°” long x 236” wide x 
SPST-NO SPST-NC-DB DPST-NC  3PST-NC 2° high. 

SPST-NC SPDT DPDT 3PDT Mounting: Two %” dia. holes. Can be 
SPST-NO-DB DPST-NO 3PST-NO adapted for printed circuits. 

For more information about this medium duty, a CONTACTS: 
compact relay, call or write today—or get in touch ey Arrangements: Up to 3pdt. 

° ° pw, ° Ww ° ° 
with the P&B sales engineer nearest you. See our no <r Material: 7%” dia. silver. (Others avail- 
complete catalog in Sweet’s Product Design File. ae able). 

Load: 8 amps @115 volts, 60 cycle, 


resistive. 
COIL: 


LM SERIES: Plote circuit relays ° Max. Resistance: 34,500 ohms. 
similar to the MR. All sp and dp Power: 1.5 watts dc; 3.25 volt-amps ac. 
contact arrangements shown > 


Will withstand up to 6 watts at 
Se 


























above are available. Coils are 


wound to specified resistances up . GENERAL SPECIFICATIONS: 


to 58,000 ohms max. Sensitivity Breakdown: 1500 volts, 60 cycle rms Voltages: Up to 110 volts de; up to 440 


ranges from 15 mw min. (single between all elements. volts 60 cycle ac. 
pole) to 70 mw min. (double pole). 


poececcvcsecce P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


(i?) POTTER & BRUMFIELD canapa ctp. 


GUELPH, ONTARIO 
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A native of Lethbridge, Alta. A. Op- 
stad graduated from the University 
of Alberta in 1956 with a B.Sc., in 
electrical engineering. He has since 
been working on the testing of newly 
designed equipment with CGE — be- 
fore being appointed instrument de- 
sign engineer at this company’s Que- 
bec plant. A first-time contributor 
to DE, Opstad wrote the article on 
scale plates; keeps fit with curling 
and hockey. 


Louis H. Ravitch wrote the article on 
casting redesign. A Benton Harbor, 
Mich., man he studied at the state uni- 


Opstad Ravitch 
versity—and three years ago attended 
a special course in strain gauge fun- 
damentals at MIT. His work his- 
tory includes 12 years with GM in 
various technical divisions. He is now 
a stress analyst in the experimental 
and development department in this 
company’s central Foundry division. 


Article on cams was written by L. S. 
Eggleton, a several times contributor 
to DE. We contacted him for a new 
photograph and the latest informa- 
tion about himself. He sent us a new 
photo but told us the biographical 
department was slack. So we flipped 
back to DE’s Oct ’58 issue for the 
facts. Eggleton is a technical writer 
for Aviation Electric in Montreal; a 
member of the Society of Technical 
Writers and Editors; the Canadian 
Industrial Editors Association. He has 
traveled widely in many parts of the 
world, Malaya and South America. 


Designer is clef-switcher, too. The 
article on pressure gauges was written 


by James D. Orr, partner in the To- 
ronto firm of Orr Associates — con- 
sulting product planners, designers 
and engineers. He is a graduate in 
mechanical engineering of U. of To- 
ronto and he attended MIT. He also 
writes and lectures about his job. 
Playing trumpet in a symphony cr- 
chestra for a hobby — we now hear 
that he’s muscled into the string sec- 
tion and is studying the ’cello. 


Eggleton 


Gilbert Hobrough’s latest professional 
work is the Stereomat—an electronic 
device which achieves automatic cor- 
relation of stereo images, and auto- 
matically draws profiles and contours. 
Photo shows both man and machine. 
Unsurprisingly enough, Hobrough (of 
Hunting Associates Ltd.) is an addict 
of hi-fi and stereo photography. We 
also understand that the bachelor 
author of the hypsometer article 
shows rare acumen in the selection of 
inspired viands. 


Hobrough Hauck 
Our contributor on automatic machine 
tool control — H. G. Hauck — came 
to Canada the hard way. He spent 
the early years of his life in Nassau 
in the Bahamas, was educated in Eng- 
land, then came here in 1954 when 
he joined Westinghouse. He is now 
responsible for marketing Sperry’s nu- 
merical control equipment. 





A NEW 
AND IMPROVED 
OIL SEAL DESIGN 

REQUIRED A 
BETTER RUBBER 


...Wwas the 


The Chicago Rawhide Manufacturing Company 
of Canada Limited designed their “Block Vee” Oil 
Seal to be as efficient as an entire stack of ordinary 
multiple vees. Assembled in the groove of a hydrau- 
lic or pneumatic cylinder, the Block Vee permits 
larger tolerances but will not roll or twist like an 
O-ring. But to attain the efficient shape of the vee 
while retaining the sensitive free movement, a 
special rubber was needed. 


*Polysar Krynac 803 is that rubber. Its ease of 
processing made this unusual seal design possible. 
At the same time, the inherent properties of Polysar 
Krynac 803 provide excellent resistance to oils, 
water and air encountered in these applications. 


Polysar Krynac 803 is one of a variety of nitrile 
(oil resistant) rubbers made by Polymer Corpora- 
tion Limited . . . producers of 24 synthetic rubbers 
and latices for manufacturers throughout the world. 


e *Registered 
To learn how these rubbers can help you, write to trade mark 


our Sales and Technical Service Division. ‘ 
Synthetic Rubbers 


-ANADA 
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A news roundup of items of engineering 


and design interest from the world over 





The upward pressure and the quarter turn 


Servicing light fixtures recessed in ceilings is often a series 
of elbow-wrenching gymnastics. A company wrote and told us 
that they had licked the problem with a method centering around 
a’ spring-operated catch that replaces the conventional-type screw. 
Upward pressure and a quarter turn on each of the two catches, 
releases the frame in a jiffy. The device is now standard on all 
the firm’s downlights and is designed as an integral part of the 
cast aluminum frame. The catch itself is assembled with a temp- 
ered stainless steel spring. Photo shows the lip attached to the 
shank which former clamps over a flange at the lower edge of 
light housing. It’s so simple, we kicked ourselves for not think- 
ing about it first. 


A screwdriver (and — puts it in your driveway 


It had to be. The “do-it-yourself” family car has finally rolled 
off the assembly line in packing cases. Described as a miniature, 
super-economy car, the Nobel 200, squeezes close to 100 miles 
out of every Imperial gallon and boasts a fiberglass body. It 
seats two adults and two children and the Sachs 10.2 bhp engine 
and a four-speed synchromesh gearbox provides a top speed of 
65 mph. Small by North American standards (10% ft long), 
the Nobel is said to be very easy to handle and park. The car 
is jointly produced by the Bristol Aircraft Co. and Short and 
Harland Ltd.—both U. K. aircraft manufacturers. The assembled 
export model will sell for under $1,000 and the “screw-it-to- 
gether-in-80-hours” version for about $150 less. 


Contact lenses get soaking routine 

Not only is the next item of design interest—it also fits in 
the “purely personal” category. Wearers of contact lenses find 
them more comfortable if the lenses are kept in a soaking solu- 
tion when not in use. A manufacturer recognized this need 
and came up with a sensible answer in the form of a soaking kit. 
Exploded view shows one of the containers, which fits into a 
small carrying case. Individual containers for the right and left 
lens allow the lenses to float freely and be completely hydrated. 
Tight-fitting tops, with molded markings for easy touch identifica- 
tion, prevent solution from leaking out into pocket or purse. Unit 
fits in container and is made entirely of soft-surfaced Eastman 
tenite polyethylene. 


Jack Frost kept at bay with small padlock 


This is really a bad weather story — but it sounds good 
enough to remember when you're knee deep in snow next 
winter. Item at left is a padlock designed to permit quick en- 
trance to outdoor enclosures regardless of icing conditions. The 
yoke and lock shaft are brass, and the lock body is cast from 
red brass. A strong alnico V permanent magnet keeps the lock 
cover shut. When slight hand pressure is applied to the yoke, 
lurking ice cracks and falls away. Because water cannot enter 
the key chamber, the tumblers will not freeze. All working parts 
we note, are protected by silicone grease and visible parts are 
cadmium-plated. We are glad to report that this lock is another 
all-Canadian product. Mr. J. L. Kielland is the designer and 
Canadian Line Materials Ltd. manufacture and sell it. 
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Tote your own bags at the end of this safari 


This item might catch you off guard while you are slaving 
away at your desk or drawing board—and revive your appetite 
for adventure. The man is Lionel Forge and he’s riding in what 
he believes in Canada’s only sea-going station wagon. Basically, 
vehicle is an army surplus duck (bought legless for $300), to 
which a station-wagon top has been grafted. Forge is a dedi- 
cated adventurer. He is a parachutist, an internationally-known 
figure skater and an expert skin diver. This summer he’s head- 
ing for South America to make movies of underwater life and 
photograph archeological sites. We'd better inform you that 
all the bunks are booked—just in case your spirit of adventure 
is stronger than we think. 


carries load 


Suspender-narrow leather belting with a plastic core is appar- 
ently getting a close look from industry. Mr. G. P. Branch, 
Ontario manager of Extremultus Transmissions told DE in a 
recent interview that a big feature of the belting is that it virtu- 
ally eliminates stretch. It will also run for years on fixed centres 
without adjustment. Belting consists of a polymer tensile mem- 
ber, sandwiched between a chrome-tanned leather friction sur- 
face. “However, unlike other belts,” Mr. Branch went on, “the 
leather serves only as a friction surface. The load-carrying is left 
to the plastic centre.” We asked him about applications and he 
said that some belts run at 24,000 fpm; others at 20:1 ratios. 
They can be used for low bearing loads, on cone pulleys, and 
where load shocks are severe. As we said, this could be a trend. 


Blow-molder has a continuously running extruder 
World markets being what they are, the matter of peak pro- 
duction is of supreme importance. We are therefore not reluc- 
tant to tell you about an automatic blow-molding machine that 
is said to have an exceptionally high output of hollow items up 
to 6 in. diameter and 32 in. long. Machine permits molding up 
to 140 lb. of material per hour from a continuously running 
extruder. Molding takes place in two positions with two molds 
located at each position. With four extruder heads (one above 


each mold), parison extrusion at one position takes place simul- 
taneously with blow-molding and cooling in the other two molds. 
The molded material is thus constantly being cooled, except for 
the split second required for mold closure prior to blow-molding. 
Machine is made by Auto-Blow Corporation and photo shows 
12 oz. screw cap bottles. 


Brackish water played havoc with the rudders 

Our illustration shows a new type of stainless steel strut and 
rudder combination. The strut is made in a casting of 60 lb—and 
the rudder in a casting of 110 lb. This combination is now being 
used on special transportation boats for the oil industry in South 
America. The 52 ft craft are called on to turn and twist quickly 
in the brackish waters of the inlet and along the coastal channels. 
Because of the unusually corrosive condition of these waters, 
New York marine architect Philip Rhoades when called in to 
redesign the combination, chose Type 316 stainless steel. Unit 
is now expected to outlast the boat itself (previous units made of 
a softer metal had to be replaced often). The Buffalo, N.Y., 
plant of Allegheny Ludlum Steel Co. made the units. 


Suite of banking-aids cuts paper work 


We are told that one of the biggest bottlenecks in banking is sort- 
ing the millions of cheques, deposit slips and other papers that 
are passed over bank counters every year. A suite of banking 
aids has been developed to alleviate this problem and the machine 
at left is claimed to be the world’s fastest document sorter. An 
electronic device, it reads characters printed with magnetic ink 
on bank cheques and other documents, and sorts them at the 
rate of 1,500 per minute. Working concurrently with this gadget, 
is a magnetic imprinter and a magnetic account and amount 
number printer. Both are used to print number and symbols in 
magnetic ink on cheques—provide the “trigger” for automatic 
devices in the bank’s system. Burroughs Corp. created the jinn. 
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Smallest of the Small. A_ pigmy 
beetle could easily crawl through the eye 
of an ordinary sewing needle, as shown 
by this equally magnified view of both. 
Among the tiniest of insects, some species 
of pigmy beetles reach about one- 
hundredth of an inch in length. 


Miracles in Miniaturization 


Little Things That Count. There's 
nothing new, in the larger sense, about ball 
bearings. But miniaturization of these familiar 
components is a wholly modern development. 
Forty years ago, for example, MPB was first 
to manufacture bearings with O.D.'s as small 
as 3%”, and with precision that brought new 
aid to science and industry. Today, after con- 
tinual pioneering in miniaturization, MPB pro- 
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Miniature for Missiles. This tape 
recorder, shown one-sixth actual size, is 
a vital unit in the communications system 
of the Army's ‘‘talking satellite."* Constant 
low-torque and quiet operation of MPB 
bearings in it maintain accurate tape 
position. 


duces over 500 types and sizes of bearings, 
ranging down to 1/10” O.D., with specials as 
required. Our catalog brings you details on 
these bearings. Write for it, or for engineer- 
ing advice, to MPB distributor: Lyman 
Tube and Bearings, Ltd., 920 Ste. 
Sophie Lane, Montreal. Additional offices: 
Toronto, London, Winnipeg, Vancouver and 
New Glasgow. 
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ACTUAL SIZE OF 


Like all MPB 
Sales Engineers, Dean Skillin makes a 


Man with Miracles. 


practice of showing people how smail, 
MPB_ bearings reduce 
increase economy, and 


He's 


precision-made 
maintenance, 


solve miniaturization problems. 


ready to do the same for you. 


THE MPB BEARINGS IN TAPE RECORDER SHOWN ABOVE 


eee eee eee eee eee eeeeeeeeeeeeeee 


MINIATURE PRECISION 


BEARINGS, INC. 


Helps you perform miracles 


in miniaturization 


eeeoeeeree eee eee ee sg 
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From the (BRUNING ) man 


a Table-top White-printer! 
BIG “30’’ PRINTS in seconds! 


CopyHex 300...N0 VENTING...NO ODOUR! 








Copyflex 300 is a complete “inside” reproduction department 
for smaller firms or a valuable answer for the large firm 
where the central white-printer is overloaded. 


It reproduces tracings 30 inches wide by any length, yet is 
remarkably compact . . . sits on desk-top or table. Anyone 
can operate Copyflex 300 and get uniformly excellent, sharp, 
clear, black-on-white prints. 


Let the Bruning Man demonstrate this on-the-spot repro- 
duction service featuring speed, economy, simplicity, ease 
of maintenance, cleanliness, freedom from odour, quietness 
and Bruning dependability. 


1 
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* 
e 
% 
a 
t 
€ 
E 
& 
E 
e 
& 
5 
I 
a 
& 
& 


Model ‘300’ is but one of a complete range of models from 
heavy-volume floor models to compact desk-top units, 
sized for every reyuirement and every budget. Copyflex 
requires a surprisingly low capital investment... or can be 
obtained on a lease-purchase deal. 
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the (BRUNING ) man... 
A PRODUCT SPECIALIST... 


makes a career of supplying ideas and equipment to enable you 
to get faster, better production at lower cost from your draft- 
ing room. He represents a full line of field equipment, too. 











Prominent engineering and drafting products supplied ex- 
clusively by the Bruning Man include Bruning transparentized 
tracing papers, the Bruning electric erasing machine, Bruning 
drafting machines and surveying equipment. Other items 
range from drawing inks and drafting tapes, to major equipment 
such as drafting room furniture. 








The Bruning Man represents America’s leading single source 
of engineering and drafting equipment. Try him for your 
next requirement. 





Charles Bruning Co. (Canada) Ltd. Dept No.DE-5 | 
37 Advance Road, 
Toronto 18, Ontario 


I would like: full information on Copyflex Model “300” 
your 350 page catalogue of drafting supplies (_) 


(@RUNING) = ~~ 


LOW-COST DIAZO WHITEPRINT REPRODUCTION 
AT ITS BEST! 
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A NEW money-saving service from ATLAS... 


-_) CAST- 
This tool steel forging, : 


used to fabricate 


spinning cones, 
weighed 2300 Ibs. 2 aa 
Steel cost, exclusive 


of machining 
to shape, totalled— 
$2691.00 


Cost-To-shope, tool and machinery steels 


the spinning cone 


weighed only Atlas now offers Canadian industry Tool 
1059 Ibs. and Machinery Steels cast to individual 
requirements. “‘Cast-to-shape” has been 
widely used throughout the automotive 
including pattern industry since 1930. Itcan mean considerable 
was only— savings for manufacturers producing certain 

types of tools, dies and machinery parts. 
$861.00 By having steels delivered preshaped which 
require, at most, a minimum of “‘skin 
machining” you can... 


Steel cost, 





SAVING - $1830.00 


’ .R.¢.1 Count these savings 
It Sas easy as A g C 24 Lower Material Cost because Atlas C-T-S 
steel involves only casting and double annealing 
compared to the soaking, cogging, forging or 
rolling and pickling steps required to make steel 
bars or forgings. 
Lower Cost Per Unit because C-T-S steel is 
preshaped to suit the application, much less 
steel is purchased. 
Reduced Machining and Labour Costs be- 
cause C-T-S steel means close to size and 
consequently less machining, less tool wear and 
lower man hour costs. Properly used, C-T-S can 
save up to 40% in the total cost of dies. 


Supply a drawing, blueprint or casting pattern... and : Longer Tool Life because of higher compres- 


a F : Sol: sive strength. Castings with universal grain 
receive a preshaped unit that requires . . . only “‘skin 2 direction have resisted compressive stresses up 
machining” to finish, and heat treating where required, . to 400,000 psi in all directions. 


Contact your Atlas representative for full details. 


























ATLAS STEELS LIMITED 
WELLAND ONTARIO 


Warehouses: Montreal, Toronto, Hamilton, 
Windsor, Winnipeg, Vancouver 


Representatives: London, St. Catharines, Sudbury 


Circle number 103 on time saver card 


DESIGN ENGINEERING MAY 1959 





ements, farther between 


LINK-BELT TL CLASS CHAIN 

combines cast malleable centre 

links with steel sidebars connected 

by steel pins. Broad tops and bottoms 
provide ample sliding surfaces for drag con- 
veyors. Also available with Promal centre link 
and attachments for extreme loads and 
abrasive wear. Promal is the special 
Link-Belt metal that lasts much 

longer . . . costs but 

little more. 


LINK-BELT SS CLASS 

BUSHED CHAIN. If your con- 

veyor or elevator must be length- 

ened, or load increase accommodated, 

you can install this all-steel chain in place 

of TL or C Class without changing sprockets! 

It offers hardened joint bearing surfaces for greater 

wear resistance in heavy-duty conveying and elevating. 
Smooth, tough joint surfaces repel gritty materials, prevent 
packing, and resist abrasion. 


Your nearby Link-Belt representative can give you addi- 
tional facts on these chains plus industry’s most complete 
chain line. Why not call today for an expert, unbiased appraisal 
of your needs. 


CHAINS AND SPROCKETS 15,065-C 


LINK-BELT LIMITED: Scarboro Plant, General Offices and District Sales—Dept. 559-DE, Scarboro, Ont., 
Station H, Toronto 13. ¢ Eastern Avenue Plant and Factory Branch Store—Toronto 8 «¢ Sales 
Offices and Factory Branch Stores—Montreal 15 ° Vancouver 12 ° Winnipeg 10. ¢ 
Swastika, Ont. ¢ Halifax: Austen Bros. Ltd. ¢ District Sales Offices—Edmonton e¢ Hamilton 
e Sydney; Austen Bros. Ltd. ¢ Foundry at Elmira, Ont. 
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RADICON 
HELICAL-WORM | 
REDUCERS : 


Type SRHU 


New David Brown Helical Unit mounted on 
standard Radicon, permits speed reductions 
of up to 250/1 with high efficiency. 





Standard Radicon units are also available as usual in a 
complete range, fractional and integral up to 100 H.P. 
ratios from 5/1 to 60/1. 


NO WAITING! 


Now available for immediate deliveries from stock 








Write for complete information, prices and literature to: 





IN EASTERN CANADA 


DAVID BROWN (CANADA) LIMITED 


Toronto 1550 O'Connor Drive, PL. 7-3651 Montreal 172 Clement St., Ville La Salle, 
Telex: 022518 Que. HU. 9-7293 — Telex: 012511 


Type SRHO 
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IMPACT PROBLEMS 


IN 4 DIFFERENT FIELDS SOLVED 
. WITHIN PAULDING MATERIALS 


ae 


is 
SRO 


Ne 


Railroad Track End Post Hockey Shin Guard 

made of Spaulding Vulcanized ' made of Spaulding 

Fibre, combining impact Vulcanized Fibre—impact 
strength with dielectric strength plus versatile 
strength. forming quality. 


aes 


NERC Ie 


Steel Mill Thrust Collar 
of Spauldite—impact 
strength plus resistance to 
Lightning arrestor with wear and pressure. 
Spaulding Vulcanized Fibre Baffle—impact 
strength plus high dielectric and 
machining qualities. 


All four of the objects shown above must Contact Spaulding when you have an application that calls 
stand up to tremendous impact forces. Yet ey are a Pee 

each of them combines impact strength with ® great mechanical strength ® arc resistance 

other unique and varying properties to do ® light weight © low moisture absorption 
the whole job. That's why in each case the ® durability @ dielectric. strength 


manufacturer used a Spaulding basic material. © chemical inertia © resistance to impact 


A factory-trained Spaulding Engineer can help 
you select the right material and we will 
produce finished parts to your specifications. 


BUY CANADIAN—BUY SPAULDING 


FIBRE OF CANADA LIMITED 


OFFICES AND PLANT 
70 Coronet Rd., Toronto 18, Ontario-Belmont 3-2151 
S020 McDonald Ave., Montreal, P.Q.- Hunter 8-2945 
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I’VE HAD MY GLASSES 
CHANGED 4 TIMES AND I 
STILL CAN’T READ ‘EM 


ON THESE 


ALL TAPE 


NOW! THE ONLY THINGS THAT 


JSHOW UP ON THE BLUEPRINTS 
Meo TAPEMARKS AND 
CREASES 


Y IT'S GOOD THE 
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—__“ PAPER 
INTERMEDIATES 





ae TERETE 








£ 
, 





—— 
f———7 
—— 
— 
——— 


——4 


2E<AV bE 


= 


LL 








Much easier for when you have your 
print room, or local blueprinter, reproduce old draw- 
ings on Kodagraph Autopositive Paper. You get 
positive photographic intermediates directly. Dirt and 
stains are dropped out . . . weak line detail is turned 
into dense black photographic lines . . . ends the need 
for costly retracing. And you get the sharpest blue- 
prints or whiteprints around. 


Free booklet shows all the short cuts Kodagraph 
Reproduction Materials make possible in the draft- 


Kodagraph 


Reproduction Materials 


ing room. Every draftsman and engineer will find it well 
worth reading! Mail coupon today. 


CANADIAN KODAK CO., LIMITED 
Toronto 9, Ontario 


eeeeeee MAIL COUPON FOR FREE BOOKLET + +eeece 


CANADIAN KODAK CO., LIMITED K-41 
TORONTO 9, ONTARIO 


Gentlemen: Send me a free copy of your booklet on 
Kodagraph Reproduction Materials. 


Name 





Position 





Company 





Street 


City. 








Zone 





Prov 
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Every day, GLIDDEN is producing improved finishes for hundreds of different 
Canadian products. 
Completely new finishes, developed by Glidden research experts, are adding to 
the value of products by cutting costs, increasing efficiency and “‘life”’. 
Through truly creative research—test and retesting, conducting repeated experiments with new and 
better finishes—Glidden chemists are in a unique position to assist you. They are highly qualified and 
the GLIDDEN Laboratory provides them with the most modern research facilities. 
The GLIDDEN Technical Service Department employs the same creative approach in helping to solve 
on-the-job problems. Our Technicians will come right mirenmanien Youu. Vase 
into your plant if you wish. For further information Rea This booklet outlines all Glidden Lab- 
please contact our service representative or write a Se eee Oe a Geer ee oe 
you can profit by them. We will 


to us direct. } gladly send you a free copy... just 
write to: 


THE GLIDDEN COMPANY LIMITED 


Technical Service Department - 351 Wallace Ave., Toronto, Ont. +» 133 Elmslie St.,Ville La Salle, Montreal 32, P.Q, 
Circle No. 124 on time saver card 
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Now...in tolerance 
ranges to fit your 
equipment needs... 


Lasting corrosion protection tor valve 
stems in storage. Ordinary corrosion inhibitors 
fail to protect after the sacrificial metal is con- 
sumed. J-M No. 9 operates on an entirely differ- 
ent principle. Photograph shows how, under 
accelerated tests, the sacrificial inhibitor (at left) 
failed after a few weeks but the valve stem protected 
by J-M No. 9 (at right) was clean months later. 
Specify J-M No. 9 inhibitor when you order J-M 
die-formed packing rings. 


J-M Die-formed 


Packing Rings for 
all process fluids 


Whether you are designing a bath- 
room fixture or a high-pressure valve, 
you can now choose your packing 
rings with greater certainty of both 
maximum sealability and easy as- 
sembly. For Johns-Manville has 
grouped its die-formed packing rings 
into three tolerance ranges—dense, 
soft and metallic—to fit your equip- 
ment needs. 


Johns-Manville Die-Formed 
Packing Rings are precision-made 
for many fluid services including oils, 
tars, corrosives, solvents, fresh and 
salt water, steam to 1200 F, pres- 
sures to 4000 psi (on special valves to 
60,000 psi). Special J-M rings with 
controlled friction are made for high- 
grade plumbing fixtures. 


. . . your Johns-Manville Packing 
Representative will be glad to give 
you lists and descriptions of the styles 
in each range and those with which 
the J-M No. 9 Corrosion Inhibitor 
(see right above) may be specified or 
is standard. Write to Dept. IA, Can- 
adian Johns-Manville Co. Ltd., Port 
Credit, Ontario. 


Check the tolerance chart below 





JOHNS-MANVILLE DIE-FORMED 


DENSE RINGS 
PACKING RING TOLERANCES 


SOFT RINGS 
(including plastics) 


(including cloth rings) 
Depth 1.D. o.D. 
+.008” +.000” 
—.000” —.015” 


+.008” +.000” 
—.000” —.015” 


+.0:0” +.000” 
—.000” —1/32” 


+.010” -+.000” 
—.000" —3/64” 


Bevel (on all styles) = 5° when required 


Johns-Manville PACKINGS, GASKETS and TEXTILES 


-3044 


METALLIC RINGS 





1.D. O.D. 
+.008”  +.000” 
—.000” —.008" 
+.008” +.000" 
—.000” —.008” 
+.008” +.000” 
—.000" —1/64" 
+.010” +.000” 
—.000” —1/32" 


Depth o.D. 


+.000” 
—1/39" 
+.000” 
—ijao" 
+.000” 
—ija2" 
+.000” 
==1/32" 


Depth 





to and incl. ¥2” O.D. 


+1/64" +1/64” + 1/32” 


Over 2” to and incl. 1” O.D. 
1/32" 


+1/32” +1/32” 


Over 1” to and incl. 2%” O.D. 
+ 1/32” 


+ 1/32” +1/32” 


Over 2%” O.D. 


+ 1/32” 1/32” + 1/32” 


JOHNS -MANVILLE 


PRODUCTS 
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NOW IN CANADA 


IMPLEX A. 


..for outstanding toughness—a modified acrylic 
molding powder in the medium price range 





Now .. . from Rohm & Haas, pioneer in 
acrylic plastics . .. IMPLEx A, a modified 
acrylic molding powder with toughness 
High impact strength and stability at an economical price. 


CHECK THIS COMBINATION 
OF DESIRABLE PROPERTIES: 


: 
ee ST HONE Impex A is durable . . . resists breakage, 


aging, discoloration and staining. It is 
No plasticizer now being manufactured in commercial 
Excellent resistance to staining quantities, with increased production due 
a em Se CM in several months. Write for technical 

data, prices and samples. Please mention 


— sei the specific applications in which you are 
. ty—1. ° 
pecific gravity interested. 


Wide range of colors (natural 
color—off-white translucent) 


, a Chemicals for Industry 
Excellent machinability and Ta 
nailability La f a 
Easily molded ROH & ef = 
COMPANY 
OF CANADA LIMITED 


2 MANSE ROAD, WEST HILL, ONTARIO 


Low water absorption 


No unpleasant odor 


High heat resistance 


What's your application? 


|Z ’ 


Carrying Cases e Heels e Pen and Pencil Barrelse Key Topse Knobse Tool Handles e Combs Razor Housings Valve Parts « Pump Housings 
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Holman 





PNEUMATIC CYLINDERS AND 
CONTROLS 


. .. now available from Canadian stock ! 
In Ontario, MAXAM fluid 
power systems are distributed and 


custom engineered by 


IRWIN WALLE « COMPANY 


' Towns oan, rorowre *« Holman 


HOLMAN BROS. (CANADA) LIMITED, 97 Kent Avenue, Kitchener, Ontario 





5905 
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Morse Taper-Lock 
Roller Chain Sprockets 


Taper-Lock construction 
permits quick installation, 
easy removal. Bushings are 
detachable, can be reused. 
Available from stock for 
34” to 2” pitch chain. 


Bu 


we 





Morse Plain Bore 
Roller Chain Sprockets 


For finishing to your exact 
specifications. Available in 
three standard types shown 
above. %” to 24” pitch, 9 
through 112 teeth, and 
bores up to 44”. 





Morse Finished Bore 
Roller Chain Sprockets 


Save money .. . save time. 
No more reworking charges 
to pay; no delays for bor- 
ing. Complete with key- 
way and setscrew for speedy 
installation. 216 sizes. 


Morse Packaged Roller Chain 


Easy to handle, convenient to use. Avail- 
able with exclusive Spirol Pin Fasteners 
that resist vibration and shock. Stocked in 
ASA standard pitches %" to 2%”, single 
and multiple widths. 


Only Morse offers all four: basic drives 
(roller chain, silent chain, Hy-Vo®, and 
**Timing’’® Belt); speed reducers; 
clutches; couplings . . . plus the ex- 
perience and know-how to solve your 
specific power-transmission problem. 
Contact your Canadian Morse Dis- 
tributor. You’ll find his name listed 
in the Classified Directory under 
“Power Transmission.” Or write: 
Morse Chain of Canada, Ltd.—A 
Borg-Warner Industry—Simcoe, On- 
tario. Phone: GArfield 6-4960. 
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A BORG- 
WARNER 
INDUSTRY 


*Trademark cote wasnt 





needle ina haystack? 


Finding just the right spring can be costly 
and time-consuming. Even though springs 
look alike, each is different—depending on 


stack,”’ let the man from Wallace Barnes 
help you. Our spring engineers are ready 
to accept your precision mechanical spring 


the job it has to do. Type, size, tension, 
temper, stress, and other complicating fac- 
tors must be considered in their design and 
manufacture. 


problem and help design the right spring 
to do your job precisely right. 





Send for your free copy of 
Spring Design and Selection—in Brief 


our authoritative digest on spring engineering 


If finding the right spring for your problem 
seems like “‘looking for a needle in a hay- 











Selecting the right spring is simple... 


Just call 
the man 
from 


Subsidiary of 
Associated Spring 


The Wallace Barnes Company Ltd. 


Hamilton, Ontario—Montreal (Pointe Claire) Quebec 
Sales Agent: E. A. Tipping Sales Ltd., Winnipeg—Vancouver (Richmond) 


Corporation 


64-205R 
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SHAWINIGAN JF {| “SPUN 


CENTRIFUGALLY CAST STAINLESS STEEL 


WELDS A SUPERIOR CASTING! OFFERS ADDED ECONOMIES! 


In the production of cylindrical shapes, 
and for small castings of irregular 
shape, the Centrifugal Casting Method 
yields a quality product much superior 


to that produced as a static casting. 


And Shawinigan PERMA-SPUN offers 
significant economies over drawn 


tubing. Even on small quantities of any 


specific analysis the cost is low, and on 
large runs permanent molds can be 
used permitting a thinner wall and 


less machining allowance. 


Centrifugal Force ensures complete free- 
dom from non-metallic inclusions and 
shrinkage and creates a dense, fine- 
grained casting with enhanced physical 


properties. 


Centrifugally cast CF10M pipe for 


Centrifugally cast stacks of CF8 
sulfite acid circulation systems. i 


fittings (as cast condition). 





Illustrated are a few of the many applications of 
PERMA-SPUN corrosion and heat-resistant stainless 
steel. Consider the possibility of saving money in 
your operations with “Shawinigan” PERMA-SPUN 


centrifugally cast Stainless Steel! 


*Registered trade mark. 


SHAWINIGAN CHEMICALS LIMITED 
STAINLESS STEEL AND ALLOYS DIVISION 
Shawinigan Building, Montreal 505 Eglinton Ave. W., Toronto 
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How can they know that they’re getting 
out of your product all the performance you 
build into it — unless you also build into 

it a Veeder-Root Counter as a standard 
part? Then they have a running record of 
performance that shows them where they 
stand every minute of the working day... 
and a record that proves your product’s 
guarantee. What’s more, it gives you a 

new plus in selling. 


How to build it in? Count on us to show you. 
Write, or phone JAckson 7-7201. 





You always “Know the score” when you count on Veeder-Root! 
| 


~ 
< 











Vary-Tally Multiple Unit New High-Speed Predetermining New ‘‘Count-Pak’’,acompleteelectroniccount- 

-—.  Hand-operated Counter. Counter, Series 1522, features instant ing package for use where high speed, long 

¥ Easy keyboard action. All lever reset plus quick and easy setting life and instant reset are required. Rated at 

a units on same row reset of predetermined number. Speeds up 20,000 counts per minute (with added decade 
e instantly to zero with one turn’ to 6,000 rpm. Also supplied without speeds run up to 200,000 cpm). Completely 
of knob. Supplied in practically any predetermining feature. transistorized. Photohead adaptable to any 
number of units, in any arrangement. job. Several other ‘“‘Count-Paks” available. 


VEEDER-ROOT of 
Everyone can Count on CANADA, Ltd. 


955 St. James St., Montreal 3 


® Main Office & Factory: Hartford 2, Conn., U.S.A. 
Offices & Agents in Principal Cities 


‘ 
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the EYELET 
HUNT 


‘Simplity design 
peed production 
ave money 


You can save many expensive engineering hours 
because designers no longer need to plow through 
thousands of eyélet specifications. Over 20 years’ 
experience has shown that a very high percentage 
of all eyelet work can be done with the 7 United 
Standard diameters. 


Use UNITED SF Valet-tgelp4-le my P 4-1-5 





Only 7 sets of tools for all 65 sizes 
All eyelets in each column set by 
same tools. 


Only SEVEN sets of tools needed for all 65 sizes! 
This means that tooling is reduced as much as 90%. 
With United’s closely co-ordinated system of Stand- 
ardized Eyelets and Eyeleting machines, eyelet grip 
can be increased as much as 1000% (for instance, 
from .093” to .437”) without a single change in drill, 
punch, or setting tool. Result: greatly reduced installed 
costs and true fastener economy. 

Purchasing problems are eliminated. United Stand- 
ardized Eyelets are carried in stock at key points: 


Low eyelet costs for you are ensured by United’s 
constant high volume production on a _ relatively 
small number of sizes. 

Inventory is greatly simplified. Fewer sizes do more 
jobs. Actual experience of thousands of users for over 
two decades has shown that United Standardized 
Eyelets and co-ordinated Eyeleting machines can 


JNIE TED Industrial Sales Division 


Sores che Sea seston eeectaraat eee 


yV \ 


oe ee 


DIAMETER OF BARREL 


ae wae 


cael <0 of — < © 
se-44 sess FY ‘secs FF se-7e SE-86 WT 
sas sess FJ se-os FY se-rs FJ se-es Ww 
seas se-se Ff se-ce FY sere FY SE-86 Tr 
s-«7 xs nad x7 EY -87 W 
s-0 J ss Ff xe [J xs fT SE-88 W 
«0 ff «of of «»]] SE-89 by 
sc-«o ff «so ff «oof rol] SE-810 TI 


<a a | aa | | St-8i1 


*The diameter given indicates the size hole se-T12 SE-812 
for the eyelet 
These eyelet numbers are descriptive For 
example 
In SE-611. the SE means Standardized 
yelet 


SE-6ti 


SE-6i2 


Yhe first number (6) indicates Barrel 
Diameter (6/32”) 

the number or numbers which follow 
indicate Barrel Length (11/32") 


ddddb Od 


reduce the number of eyelet sizes carried in stock 
an average of 667%. 

Precision made in standard increments of 1/32” in 
both barrel O.D. and length, each one of the 65 
United Standardized Eyelet sizes has a standard re- 
lationship in dimension and proportion to every other 
eyelet in the series. They are designed to save you 
money. Start to-day to enjoy the advantages of 
United’s Standardized Eyelets. Write or call us for 
complete information. 

New Eyelet Catalog Complete specifications of all 
phases of United’s co-ordinated system of eyelets, eyeleting 


machines, setting tools. Also includes data on special eyelets 
and metal stampings. 





SHOE MACHINERY COMPANY 
OF CANADA LIMITED 


MONTREAL TORONTO GALT QUEBEC 
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THESE BUSHINGS COST LESS 


WHEN CAST FROM ALLOY IRON 


Canada Iron effected considerable savings in bushings 
for circuit breakers of Canadian Westinghouse Co. Ltd., 
by producing this non-magnetic conductor bushing in 
Ni-Resist Ductile Iron Type D2C. The bushing is used 
at the base of the insulators on the dome of the circuit 
breaker. 


Canada Iron technology ensures the right type of casting 
for the job, at lower cost . . . This choice of the most 
suitable alloy iron is very important; it also means 
longer life and more dependable service. In addition, 
Canada Iron’s on-schedule production of quality cast- 
ings prevents tie-ups and costly delays. 


For top flight castings with true economy and dependa- 
bility, order from Canada Iron. Talk to your Canada 
Iron sales representative today. 





SALES OFFICES 


Canada Iron. MONTREAL—921 Sun Life Building 


UNiversity 6-7841 


CASSTIRNG S&S QUEBEC—100 d’Youville St. 


LAfontaine 3-4590 


TORONTO—169 Eastern Avenue 
N 
CA ADA IRON FOUNDRIES, LIMITED EMpire 3-8801 50Q 
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PARTITION FRAMES WHEEL BARROWS LADDERS 


Z 


: MATERIALS HANDLING 
STANDS EQUIPMENT SCAFFOLDING 


: ts 
iui | RAGS 
. a —_—_— 
NED 


WADING POOLS 


AGRICULTURAL - 
IMPLEMENTS 7* 
Soy 


Perhaps it is a man-made ski hill or a simple table leg — whatever 
it is, welded steel tubing, fabricated to your design by Standard 
Tube, can improve the appearance and performance of your 
products. Better still, it can lower your assembly costs. 

New advancements — new improvements in your products are 
limited only by the boundaries of creative imagination. 

Let us help you appreciate the versatility of steel tubing. 


Write or phone for immediate service 
STANDARD TUBE 


ALUMINUM TOO! a STANDARD TUBE AND T. I. LIMITED 


Sheet, Bar, Extrusions, 


se oie Psa WOODSTOCK - HAMILTON - TORONTO - OTTAWA - MONTREAL 


able in any quantity. . WELDED AND SEAMLESS STEEL TUBING © MATERIALS HANDLING EQUIPMENT 
SCHOOL AND NESTING FURNITURE 
Member of Formed Steel Tube Institute 
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roduct news from —— United Steel 


CORPORATION LIMITED 





No. 601 


Nylon chain coupling will outlast metal 

as much as 6 to 1—costs less to buy 
Specially suited for areas where heat, cold 
or corrosion are problems, or where quiet 
running is desirable, this nylon chain 
coupling will give as much as six times 
longer service life than metal couplings yet 
costs less to buy and maintain. Ideal for 
loads from fractional to 40 H.P. and speeds 
from 500 to 5,000 R.P.M. the nylon coup- 
ling is available for use with standard 14” 
pitch roller chain sprockets. Requires no 
lubrication and therefore no cover. Much 
cleaner than lubricated couplings. 





Torque Limiter is compact, easily 

adjusted and tamper-proof 

The Torque Limiter consists of a driv- 
ing or driven member in combination with 
a spring loaded friction mechanism which 
may be adjusted to slip when the desired 
torque is exceeded. The unit is compact, 
easily adjusted and tamper-proof. It can 
be used in conjunction with any rotating 
member, such as sprockets, gears or pul- 
leys. The Torque Limiter can be supplied 
to handle up to 620 ft. pounds of Torque. 





Silent Chain is specially suited 

for use on precision machinery 

This 3/16” pitch Silent Chain is designed 
particularly for applications where a 
smooth, positive drive is required; such 
as movie projectors, tape recorders, instru- 
ments and other precision machinery. It is 
manufactured in three basic types and is 
available to handle up to 54% H.P. at 5,000 
R.P.M.: 


26 





Side Guide — for standard drives with 


single direction rotation, chains 
19/32” and under. 

Centre Guide — for standard drives 
with single direction rotation, chains 
over 19/32” wide. 

Duplex Chain — for serpentine drives, 
reversing secondary shaft rotation, or 


if an adjustable idler is required. 





Roller Bearing Pillow Block for dusty 
operating conditions 

The Type C (Dodge-Timken) Roller Bear- 
ing Pillow Block offers maximum protec- 
tion where dust or other contamination is 
unusually severe. The Basic design consists 
of two Timken assemblies mounted on a 
slotted and threaded sleeve. These slotted 
ends are clamped to the shaft by means of 
split clamp collars. (The collars, threaded 
to the sleeve also provide means of adjust- 
ment). Labyrinth seals are located between 
the collars and the Timken Bearing. The 
Type’C unit is completely self-aligning and 
provides for both radial and thrust carry- 
ing capacities. Available for shaft sizes 
from 1-3/16” to 5”. 





Flexidyne Drives and Couplings 

provide cushioned starting— 

instant overload protection 

Number 5 Flexidyne Drives and Couplings 
were developed especially for use on light 
machines which may be subject to jam-ups, 
for example: Automatic Washers; Bottling 
and Canning Machinery; Automation Ma- 


chinery. These light inexpensive units pro- 


vide cushioned starting and instantaneous 
overload protection, just like the larger 
Flexidynes which are available to handle 
up to 1000 H.P. 
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Rolier Chain 


Precision construction and carefully tested 
materials are important features of this 
high quality roller chain. Available in all 
pitches and lengths, in many varieties of 
construction and strength for every type 


of transmission service. 





All of the items illustrated here are avail- 
able for immediate delivery from stock at 
United Steel Corporation. Drep us a line, 
or fill in the coupon below for an answer to 


your transmission problems. 


MAIL COUPON, TODAY 


UNITED STEEL CORPORATION LTD. 
58 Pelham Avenue, 
Toronto 9, Ontario 


Please send me descriptive literature on: 


( ) No. 601 ( ) No. 604 
( ) No. 602 ( ) No. 605 
( ) No. 603 ( ) No. 606 


Company 
Address 
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Service ———" — a 


WHATEVER KIND OF PACKAGING PROBLEM you might have on Sales and 
E zs Service Offices: 
your hands, HYGRADE Corrugated Containers is ready to 
wade right in and tackle it from every angle pane 
g y angie. HAMILTON 

Every HYGRADE Corrugated Container combines superior LONDON 
design and quality material (100% C-I-P Kraftliner), backed by me ga 
HYGRADE’S up-to-the-minute production and service facilities. PETERBOROUGH 
If you’ve been casting around for a good way to reel in more MONTREAL 

t : OTTAWA 
net profits, just hook up with the HYGRADE Corrugated Con- SHERBROOKE 
tainer line. Check with the sales office nearest you. QUEBEC CITY 


For containers designed to go places, call 


A Subsidiary of CANADIAN INTERNATIONAL PAPER COMPANY 
Plants: LONDON—TORONTO—MONTREAL 
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‘nn - ae 
wy ama A picture of precision... 


Wn 97.900 inches in diameter! 


Here is an ultra-precision Torrington Radial Roller Bearing, custom-built 
for Wickes Machine Tool Division’s 48” Center Drive Profile Lathe. 

Almost five feet (57.500 in.) in diameter, it has a total inner race runout 
of only 0.0005 in. Its 344 rollers are held uniform in diameter within 
Running mate of the Torring- 0.00005 in. Radial capacity is 318,000 Ib. at 100 rpm. Rollers are staggered 
in a one-piece, fully machined bronze cage for precise guidance and cool 
running. The bearing bore is tapered one inch per foot, and carefully 
mated to the spindle which was also ground by Torrington. 

Such precision is possible only through specialized equipment and highly 
Bearing 52 in. OD, assem- practiced skills—the same that lie behind the quality of every Torrington 
bled face runout 0.0004 in., bearing, standard or special. Not every bearing order calls for such pre- 

- cision—but each is given the extra measure of care that makes Torrington 
— SELAOD pownds ot quality a byword in industry. The Torrington Company, Limited, 925 
= Millwood Road, Toronto 17, Ont., Canada. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 





ton Radial Roller Bearing 
pictured is this Torrington 
Cylindrical Roller Thrust 











SPHERICAL ROLLER - TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 


Circle number 156 on time saver card 
28 DESIGN ENGINEERING MAY 1959 





You get these 6 distinguishing characteristics: . 


Their high mechanical strength 
and impact and abrasion resis- 
tance are important in tooling 
applications. These properties are 
also necessary in offering protec- 
tion to delicate electronic and 
electric assemblies. 


Epoxies resist corrosion and with- 
stand attack from many liquid 
and gaseous industrial chemicals, 
oils and greases. Impervious to 
moisture penetration, epoxies 
protect sensitive parts, such as 
coils and armatures. 


T . r n 
URING ADVAN 


Epoxies can cure at room 
temperature, thus broadening the 
field of application for these re- 
active resins. Oven size restric- 
tions are eliminated, and capital 
investments and production costs 
are cut. 





Not only do epoxy tooling com- 
pounds ensure close tolerances in 
reproduction but they also main- 
tain this accuracy throughout the 
life of the tool. 


Insulating resistance and dielec- 
tric strength are superior. Work- 
ing life is extended and efficiency 
is improved when assemblies are 
protected by epoxy resins. 


**Bakelite’’ and ‘‘Union Carbide"’ are trade marks 


' 


Ability of epoxy formulations to 
bond such materials as ceramics, 
plastics, and wood enhances the 
serviceability of these materials 
in many fields. Property particu- 
larly important in coatings where 
adhesion of finish is equally im- 
portant as quality of coating. 





BAKELITE COMPAN Y Division of Union Carbide Canada Limited 
TORONTO= BELLEVILLE » MONTREAL = VANCOUVER 
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WRITE FOR 


Your 1959 Copy of 


CONDENSED 
REFERENCE 
FILE 


Giving more information about 
“BAKELITE” epoxy resins, and 
other plastic raw materials. . 


LU) Site). 
CARBIDE 





Send your request for regular mailings of the 
Stelco bulletin “Drop Forgings Information”. 


Please quote reference No. 159 when enquiring. 


STELCO DROP FORGING PUTS TEETH IN GEARS 


Now, Stelco forges Toothed Gears to customer __ the contours of the forgings, resulting in much 
specification. These gears, in common with all higher tensile strength and fatigue resistance 
quality forgings, are strong, reliable, and than in comparable machined or cast parts. 
durable, and offer substantial economies from 


ee ES 8 The patented welded gear assembly shown in 
less machine finishing. Steleo welcomes en- : 


the unretouched photograph above was drop 


quiries on specific applications. : i : 
forged to the customer’s design. 


Only quality steels can be successfully forged, 
and the process itself improves the strength Consult Stelco’s Forging Engineers to deter- 
of the steel by compressing its grain structure. mine the savings and improvements that can 
By careful and experienced designing of the be obtained through the use of forgings in 
forging dies, grain flow can be controlled to fit your operations. 


THE STEEL COMPANY OF CANADA, LIMITED 


Drop Forge Division, Gananoque, Ontario 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Winnipeg, 
Edmonton, Vancouver. J.C. Pratt & Co. Limited, St. John’s, Newfoundland. 593915 
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ANACONDA 
COPPER PRODUCTS 
ARE MADE IN CANADA 
FROM METALS MINED 
AND 
REFINED IN CANADA 


Since establishing here in 1922 
Anaconda has made it a policy to 
“Buy Canadian” whenever possible. 
For example, we use metals mined and 
refined in Canada—Ontario copper 
and nickel, British Columbia lead and 
zinc, Manitoba zinc. We give prefer- 
ence to Canadian suppliers of gas, 
machinery, lumber and many other 


Lin 


ANAC 


manufacturing requirements. 


Specify “Anaconda”— Canada’s 
most complete range of copper and 
its alloys in the form of sheet, strip, 
tube, rod, special wire and extruded 
shapes. Anaconda American Brass 
Limited, New Toronto, Ontario. Sales 


offices, Montreal and Vancouver. 


C-5922 


ONDA 


Copper and Brass 


TRADE 


= 


MARK 


Give Preference to Canadian Products Whenever Possible 
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Pualtty 


lf forgings are a component, 


your product can be better, stronger, safer because of 


the big extras in Dominion’s forgings 


Lower manufacturing costs, a superior product, little if any need 
for field service and repairs are what you expect — and get — when 
one or more of your product’s components are forged. 


Something else on which you can count is a better, stronger, 
safer product if your forgings are from Dominion Forge Limited, 
one of North America’s great forges. 


While Dominion’s forging and auxiliary facilities cannot be matched 
for versatility by any other commercial forge on the continent, 
that’s simply a guarantee of service. Dominion’s insistence 

on a standard of quality unsurpassed in its industry is what assures 
a consistency of quality that is equally unsurpassed. 

It’s a big extra. A big extra that adds up to a better, stronger, 

safer product. A big extra that costs you nothing extra! 


Your Dominion Forge forging engineer’s first responsibility 
is to help you get all the extras in forgings Dominion delivers. 


Put his training and experience to work for you. 
You'll find it pays. 


DOMINION FORGE LIMITED 


') MEMBER: DROP FORGING ASSOCIATION 


2480 Seminole Street, Walkerville, Ontario, Canada 
Telephone: Clearwater 4-7545 +» Cable Address: Domforge 
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DOMINION FORCE 


© 


DATA BOOK ON FORCINGS 











FREE! Handy informative guide that ought 
to be at your elbow. Dominion Forge’s 
DATA BOOK ON FORGINGS, packed with 
useful facts, illustrates and describes 
Dominion’s unique facilities. Write for 
your free copy. No obligation, of course. 


DIE SINKER Ernie Berthiaumeis one of over 
125 members of Dominion Forge’s Quarter 
Century Club—an aggregation of forging 
experience on which you can count. 
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Is YOUR pencil 
sharpened to reduce 


manufacturing costs? 


There are a lot of sharp pencils in use these days 
— production costs must be kept in line to meet 
increasing competition. Speed Nuts are specially 
designed fasteners that save time and money 
on every assembly operation. There are 8,000 
kinds now in use, and we will gladly design 
types to meet your special needs. 


DOMINION FASTENERS 


Exclusive TINNERMAN Canadian Licencee 


DOMINION FASTENERS LIMITED 
a Gee. A. Timmerman corporation 
HAMILTON, ONTARIO. Sales Branches: Toronto, Montreal 


Like most manufacturers, | want to get my production 
costs down. Please rush complete information on how 
Speed Nuts can help me. 


NAME 





COMPANY. 





ADDRESS 





WE MANUFACTURE. 
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Over one thousand 
types in stock 


If you need screening—call Greening! 
They have the size and type to meet 
your needs exactly, whether you use 
it for processing or as part of a finished 
product. 

Materials include steel, aluminum, 
bronze, brass, copper, inconel, monel, 
nickel and stainless steel. Weaves include 
plain, twill, and dutch. Sheet metals 


are perforated in all commercial ma- 
terials, gauges and hole specifications. 
You can be sure that Greening has the 
type you need—and you’re sure of 
prompt delivery, too. 

Greening sales engineers will gladly 
help you with the selection of the best 
screens or perforated. metal- for your 
requirements, 


THE B. GREENING WIRE COMPANY LIMITED 


55 Queen St. N., Hamilton, Ontario Brancues: Montreal, Winnipeg “S 


27-591 


_1859- 1959 
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On any drafting material... 


eis / 


f You draw sharper, 
“clearer with 
Eagle Turquoise 





TURQUOISE LEAD HOLDERS hold any TURQUOISE lead (5B to 9H) in a bulldog grip. 
Sir EAGLE “CHEMI x SEALED” TURQUOISE DRAWwinc [ise 
TURQUOISE DRAWING PENCILS are made in 17 degrees, 6B to 9H 
eign tices tsar ainiainacmcananeice RN ate NE 
SSnew= EAGLE “CHEMI * SEALED” TURQUOISE dRawinc [aie pe) bie 
TURQUOISE WITH ERASER, in grades 4B to 6H, is increasingly popular as a field tool. 


We've run tests on every drafting material made—includ- graphite glides more smoothly (without skipping) over 
ing some that aren’t even on the market yet! On all of every material. And these superior qualities are combined 
them, TURQUOISE consistently out-performs other pencils. with perfectly uniform grading—pencil after pencil! 

Here’s why: the strong TURQUOISE needle-point stays So why switch pencils when you Re: 
sharp longer. You get the world’s cleanest lines—for the switch drafting surfaces? Standard- : 
world’s sharpest reproduction. TURQUOISE’s “electronic” ize on Eagle TURQUOISE! EAGLE | 


WANT A FREE SAMPLE? Write for a TURQUOISE pencil or lead, in the degree you'd like to test 
on your favourite drafting material. Eagle Pencil Company of Canada Ltd., 217 Bay St., Toronto 1. 
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THE MIGHTY 
“ATLAS” CARRIES 


Pe 


INTO 
ORBITAL 
eee) 1. 2 eres es 


HEIM Unibal® ROD ENDS are used in the link- 
age for the dampener installation on the fuel 
manifold of the Mighty Atlas. 

There are just four parts to a Heim Unibal 
Rod End... an outer member (either male 
or female threaded), two bronze bearing sur- 
faces, and the highly finished sphere (ball). 
The bearing is constructed in such a fashion 
that the ball is used as a swaging die in form- 
ing the bearing surface, and coins a corres- 
ponding finish into the mating surface. Upon 
completion, the ball is free to turn in any 
direction within the outer member. Weight 
is kept to a minimum, heavier loads can be 
carried with this simplified construction, and 
misalignment is universally corrected. 


The Mighty Atlas is built and test-flown for the 
U.S. Air Force by Convair (Astronautics) Division 
of General Dynamics Corp. 


The Heim Engineering Department can offer suggestions 
to help solve design problems requiring high-capacity, 
self-aligning bearings and rod ends, particularly in 
mechanical linkages. Write for catalog or engineering 
advice. 


This is just one of many operations performed by Heim Unibal 
CANAD LTD. bearings on the Mighty Atlas. They are completely dependable 


and their ease of assembly is evident in this photo. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
755 Blvd. des Capucins 1006 Mountain St. 1302.Notre Dame Ave. 375 St. Georges St. 33&50EdwardSt. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 


FACTORY REPRESENTATIVES AND ~° DISTRIBUTORS FOR CANADA 
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URETHANE FOAM... 
a basic engineering material 
with the right combination 
of property and application advantages 


TOUGH! Tear strength up to 8 psi; tensile 
strength up to 40 psi; may be stretched to 
500% of original length without parting. 


LIGHT WEIGHT! a: 2 Ibs. pef, proper- 


ties of urethane foams are superior to other 
foams weighing twice as much. 


STRONG! Urethane foams have been flexed 
at 30 cps at 30-80% deflection for 3,000,000 
cycles with minimum property loss. 


SOFT! an entirely new experience in cush- 
ioning effect. You will have to feel urethane 
foams to understand the growing preference 
for these materials in cushioning markets. 


CHEMICALLY STABLE! Urethane foams 


are unharmed by dilute acids, alkalies, 
detergents, water or dry cleaning solvents. 


Sd 


VERSATILE! Urethane foams may be 


sliced, sawed, sewn, stapled, glued, sprayed 
or foamed in place, die-cut, flocked, lami- 
nated, tufted, contour-cut, with standard 


Here’s a versatile engineering material that will 
enable you to convert designer’s dreams into manu- 
facturing realities with a minimum of time, cost 
or experimentation. 

If you have a design or engineering problem 





MOBAY CHEMICAL COMPANY 
Devt. DE-1 
Pittsburgh 34, Pa. 


O Please send literature on flexible urethane foams 
O Please have representative call on me. 


nn li taal, 


fabricating equipment. 


requiring a highly functional material for cushion- 
ing, insulating, void filling or padding, urethane 
foam might be the answer. 

Write Mobay for detailed technical information 
and sources of supply. 


Mobay is the leading supplier of 
quality chemicals used in the manu- 
facture of both polyether and poly- 
ester urethane foams. 


Space 516 
<~f 1959 DESIGN 


SS ENGINEERING 
SHOW 


PHILADELPHIA + MAY 25-28 





First in Urethane Chemistry 
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One of the outstanding advances in 
telephone switching design is the 
Number 5 Crossbar System shown 
here. Built by Northern Electric Com- 
pany Limited, this new design will 
enable telephone customers to dial 
directly to distant cities without the 
assistance of an operator. 

Many of the key components in 
the unit are made from copper and 
brass—each component using the 
unique qualities that only copper and 
its alloys can offer. Copper bus bar is 


Noranda Copper and Brass Limited we 


Switchboard | 
Design 
Uses 


Many 
Unique 
Properties 
That 
Copper 
Alloys 
Can 
Offer 


used throughout the entire system for 
power distribution. For relays, keys, 
ete., Phosphor Bronze and Nickel 
Silver (18%) are used. These alloys 
retain their spring properties under 
repeated flexing and resist fatigue. 
Wire terminals are made from Yellow 
Brass strip because of its excellent 
forming properties. Screws, nuts and 
bolts are made of popular-priced 
Free-Cutting Brass Rod, ideal be- 
cause of its excellent machining prop- 
erties and economical cost. 


ee 
2% 
% 


aan’ 
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Whatever the job, whatever the 
requirement, you will be able to do 
it better, more economically with 
Noranda Copper and Brass. Our wide 
range of alloys gives you an un- 
limited selection of properties and 
characteristics. No wonder the 
“‘switch is on’ to Noranda Copper 
and Brass. Call your nearest Noranda 
Sales Office and learn about today’s 
best opportunities in metals. 


The key to your best 
anda 


" opportunities in metals 


SALES OFFICES: Montreal « Toronto « Edmonton « London « Vancouver 
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molds better products 
more economically ! 





Cleaner Designs With VIBRIN 


Both these versatile new cleaners were designed for Frank C. Lalonde 
Limited of Montreal by Fortune Associated. And both housings were 
molded of VIBRIN at a fraction of ‘normal’ cost of competitive metals — 
by CUSTOMOLD LTD., also of Montreal. And that’s the story line of a 
hundred stories about VIBRIN polyester reinforced with glass fibre. In one 
application after another, molded VIBRIN is improving on wood and 
metal — with important savings in the bargain. 


VIBRIN requires neither heat nor pressure, and only the most inex- 
pensive molds. Yet it offers great strength, light weight, corrosion resistance 
and the colour of your choice. 


Naugatuck technical representatives are at your service, and the 
facilities of our development laboratories are available to help you evaluate 
Vibrin — to improve present products or to create new ones. Simply 
contact Naugatuck Chemicals at Elmira, Ont., or our branches in Montreal, 
Toronto, Winnipeg or Vancouver. 


Other NAUGATUCK Plastics 


Vibramix — Polyester Premixes - augat Ul Cc k C h e m j Cc al Ss 


Kralastic — Styrene Copolymers 
Marvinol — Vinyl Resins DIVISION OF DOMINION RUBBER COMPANY LIMITED 
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IN A 
TUBE? 


At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every 
shape and size of tube and hollow. This experience helps us to turn out impressive numbers of pressure vessels and gas bottles 
too. Whether you’ re on or off the beaten track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder 
—one of over 9,000,000 already serving the needs of industry, medicine and construction the world over. 

*Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. 


Chesterfield Cold Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed 
by the competent Authorities in all countries. 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED ° CHESTERFIELD * ENGLAND: A ® COMPANY 


Canadian Representatives: STANDARD TUBE AND T.I. LIMITED‘ WOODSTOCK: HAMILTON * TORONTO: OTTAWA * MONTREAL 
CRC 61 
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TORONTO PUBLIC LIBRARIES 


Public Library Reports 


BUSINESS PAPERS SUPPLY OVER 757% INFORMATION THAT COMPANIES REQUIRE 


Last year 58,000 people used The Hallam Room at the Toronto 
Public Library. On file there are issues of several hundred Canadian 
business papers and house organs. A survey of 6000 firms in Toronto 
showed 45% consult the library 1 to 5 times a year and over 75% 
of the information they want is found in business and trade pub- 
lications. The story is much the same in most large Canadian 
libraries. 


The McGill University Library School Documentation Seminar 1958 
stated: “The pre-eminent position given to business publications 
has long been recognized ... libraries have for many years devoted 
attention to providing the widest access to business publications”. 


This paper is a member of 


BUSINESS NEWSPAPERS ASSOCIATION OF CANADA 


137 Wellington Street W., Toronto, Canada 


... circulation independently audited 
. - . edited to highest ethical standards. 
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Here’s 
PROOF of 
savings... 


COLD HEADING 


Two (née) for the price of one! 


Manufacturer ‘A’ 
saves 50% (approx.) 
on overall cost 


Part as now produced by STELCO 
Cold Heading at half the cost. 


Enlarged view of part previously 
produced by machining. 


Manufacturer ‘B’ 
uses 63.5% 
less material 


Material blank previously used for 
machining (actual length 2%’’) .550 Ibs. 


Finished part, cold headed by STELCO. 
Material used .200 lbs. 


Any part that can be machined from rod stock 
is potentially suited to production by cold head- 
ing. This technique offers speed of production* 
without scrap loss——and therefore low unit 
costs. Costs remain attractively low even when 
one or more secondary operations is required. 


cause metals must be resistant to cracking and 
free from defects to be satisfactorily upset or 
extruded cold. 

Stelco’s Engineers can tell you quickly whether 
your fasteners or contoured parts can be made 
by cold heading. If so, the savings are likely to 


In addition, cold working increases the tensile 
strength of the metal, and produces an excellent 
surface finish. 

Quality of cold headed products is high, be- 


be considerable. Send in your specifications with 
a drawing and an idea of the application, and 
you will receive prompt attention. 

Any Stelco Sales Office is at your service. 


*In one recent instance 
speed of production was 
increased from 30 per 
hour to 6000 per hour 
by converting from auto- 
matic screw machine pro- 
duction to cold heading. 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Winnipeg, Edmonton, Vancouver 
J. C. Pratt & Co. Limited, St. John’s, Newfoundland 
571228 
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Fig 2— Old design: notice ribs, ears, centre hole. 


Fig 2 — New design: 35 per cent stronger than old. 
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DE] Features Article 


Casting redesign: 


a study in 


strain patterns 


Louis H. Ravitch 


Improving the design of iron castings and devel- 
oping new applications for foundry products 
underlie the work of engineers, at Central Foundry 
Jivision of General Motors Corporation. This 
division manufactures ArmaSteel malleable iron, 
and grey iron castings for cars, trucks, diesel 
engines and non-vehicle applications. 

To illustrate how strain readings are used in 
siudying a casting design, take the case of the 
U-bolt anchor plate for an axle application (Figs. 
1 and 2). The part was cast of ArmaSteel and 
designed to accommodate two U-bolts to secure 
the rear spring to the axle. The casting was coated 
with brittle lacquer and the calibration bar indi- 
cated that the lacquer would crack at a strain of 
400 micro-in. per in. The coated part was placed 
in a test fixture in the laboratory and simulated 
service loads applied. As the torque loads on the 
part were increased, cracks in the lacquer appeared 
in several areas and in several patterns (Fig. 1). 


Object of tests 


One of the objects of this test was to determine 
whether the U-bolt anchor plate would safely 
withstand a torque of 75 ft-lb on each of the 
U-bolt nuts, during assembly by the truck manu- 
facturer. Therefore, loadings in increments of 
25 ft-lb were applied during the test. A load of 
25 ft-lb applied to each of the four nuts caused 
the first cracks in the lacquer to appear. The areas 
of these first cracks (Area 1) were the areas of 
maximum strain on the bracket, since they were 
the first to show crack patterns. By referring to 
the calibration bar for this test, these first cracks 
also meant that the strain in these areas was 400 
micro-in. per in. Loadings were increased to 50 
ft-lb and 75 ft-lb which produced additional pat- 
terns of cracks in the brittle lacquer, as shown 
by Areas 2 and 3, respectively. The stresses in 
the casting were then determined in accordance 


continued > 





Castings redesign continued 


Fig. 6 — Stamping (left), becomes a casting (right). 


with Hooke’s Law: 
eE 
unit stress (psi) 
unit strain (in. per in.) 
modulus of elasticity (psi). 
27 x 108 psi for Arma Steel 
‘ 400 x 10-6 x 27 x 108 
s = 10,800 psi. 

The stress level in the areas where the cracks first 
appeared was thus 10,800 psi for an applied torque 
of 25 ft-lb. The stresses in the second and third areas 
resulting from applied torque loads of 50 and 75 ft-lb 
were calculated (by direct scaling) to be respectively 
21,600 and 32,400 psi. 

To complete the test, torque loads beyond 75 ft-lb 
were applied. The U-bolt anchor plate did not yield, 
indicating that it was more than adequate for the 
assembly requirement. 

This information from brittle lacquer tests aided 
in the redesign of the U-bolt anchor plate (Fig. 2). 
The original design (cast of malleable iron) weighed 
2.25 lb while the new design, (of GM 86M ArmaSteel) 
weighed only 1.30 lb. The ribs were moved from the 
outside of the casting to the inside, to put them in 
compression and not tension. A centre hole was elim- 
inated. The resulting casing was 35% stronger. 


where 


Therefore, 


Fig. 7—Gusset type rib left is dropped on new design. 


Design Principles. In the design and manufacture of 
cast products, there are a number of fundamental 
principles for designers to follow. These design prin- 
ciples are summarized in Fig. 3. 

In addition, some foundry principles are shown in 
Fig. 4. 
Examples. Parts redesigned through the use of stress 
analysis and good foundry practice are: (a) a rear 
spring clip pad used on a rear axle to clamp the spring 
to the axle and to support the shock absorber arm 
(Fig. 5); 
(b) a pulley idler arm used for V-belt tightening ad- 
justment on cars equipped with a compressor for air 
suspension (Fig. 6); 
(c) a bumper support bracket used to support the 
front bumper of a passenger car (Fig. 7). The rear 
spring clip pad was changed from a metal stamping 
to an ArmaSteel casting, with a saving in weight and 
improved strength for this application. Similarly, the 
pulley idler arm was changed from a stamping to a 
casting, with increased rigidity as one of the results. 
The bumper support bracket was redesigned to reduce 
the weight and cost of the casting. 





Mr. Ravitch is stress analyst with the Experimental and 
Development Dept., Central Foundry Division of GM. 


Fig 5 —Vehicle rear spring clip pad: product improvement changed stamping (left), to casting (centre and right). 
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Castings redesign continued 


For maximum strength have the material located away 
from the neutral axis (NA). Fig 3(a) shows two bars 
of equal cross-section and length, built-in at the left- 
hand end. In the upper figure, the bar is mounted flat, 
while below it is mounted edgewise. Under equal load- 
ing the second bar will, of course, deflect less, because 
of its greater moment of inertia. 
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Deflection 


Fig. 3(a) 


Have the flanges in tension and the webs in compres- 
sion wherever possible. Fig 3(b) compares two mount- 
ing arrangements. In the lower figure, the flange is in 
tension and the web in compression. This is desirable, 
because the compressive strength of most materials far 
exceeds the tensile strength. The flange (which dis- 
tributes the load over its entire surface) is more effec- 
tive in tension than in compression. The web, on the 
other hand, has its maximum stresses concentrated on 
the narrow portion of the outermost fibres. Therefore, 
the webs are thus more effective when in compression. 
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Compression 
Fig. 3(b) 


Use smoothly tapered sections to prevent high stress 
concentration. Fig 3(c) lower shows the preferred 
design, to avoid the severe stress concentration that 
occurs at the sharp corners in the upper figure. 
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Fig. 3(c) 
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Incorrect 


ZL 


Correct 
Fig. 4(a) 


At adjoining sections, avoid sharp corners and abrupt 
section changes by using fillets and blending radii. Fig 
4{a) shows several examples of incorrect and correct 
design concerning sharp corners and adjoining sections. 
Filiets and blending radii serve two functions:— 

(i) they reduce stress concentration in the casting, and 
(ii) prevent tears and draws at re-entry angles and 
“hot spots” which may cause local weakness and crack- 
ing as the molten metal cools. In addition, they also 
make the corners easier to mold. 


| 
Incorrect ' 
Correct i 


Fig. 4(b) 


Keep casting sections as uniform in thickness as pos- 
sible [Fig 4(b)]. Heavy casting sections may present 
acute metal feeding problems, while uniform sections 
save weight, material, machining costs, and often re- 
sult in a stronger casting. 




















Incorrect Correct 
Fig. 4(c) 


Design the ribs and brackets for maximum effective- 
ness [Fig 4(c)]. T- and H-shaped ribbed designs have 
the advantage of uniform metal sections for uniform 
cooling. Avoid rectangular holes in ribs or webs; use 
oval holes with the longest dimension in the direction 
of the stress. 





Exclusive DE] Feature 


Pressure gauges using a Bourdon tube 


Mainly historical 


Prior to the 1840’s, the measurement of pres- 
sure was relatively inaccurate and certainly un- 
satisfactory, but fortunately there was no need 
for accurate measurement. In those days, they 
used either a mercury column, the measured 
compression of air in a tube or a spring-loaded 
piston in a cylinder. 

In England, with the advent of railways and 
the rapid development of industry, the problem 
of pressure measurement became acute. At- 
tempts were made to improve the accuracy by 
using various diaphgrams, without success. 

In 1849, Eugene Bourdon of Paris (and 
Schinz of Cologne) patented a revolutionary 
method, the essential element of which was 
eventually called “The Bourdon tube.” 

Today, pressure gauges using the Bourdon 
tube are being made by the million. 








This is a fresh, practical approach to the designing of pressure gauges 


James D. Orr 


It seems startling (particularly after 100 years of de- 
velopment) that even today, Bourdon tubes are designed 
by rule-of-thumb methods. There is still comparatively 
little literature on fundamental design or theory. This 
scarcity of technical data leads to the conclusion that 
Bourdon tube manufacturers jealously guard the em- 
pirical data developed over the years for designing 
these various tubes. 

The difficulty (and perhaps futility) of a mathemat- 
ical approach becomes apparent when we consider 
what is actually happening in the tube when pressure 
is exerted. The tube reacts somewhat to temperature 
differentials. Under pressure, it tries to change from 
an oval to a circular cross-section: the longitudinal 
resultant tends to lengthen the tube. The most efficient 
cross-section for avoiding stress concentration is an 
ellipse. 

The cross-section of the tube changes and so does 
the bend radius. The loads are both radial and per- 
pendicular to this cross-section. A true elliptical cross- 
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section is never obtained in production, and the radius 
of curvature isn’t the same from point to point in 
the tube. 

We do know from practice that, changing the bend 
radius, the minor axis, the length of tube and the angle 
included between the ends, changes the deflection rate 
in definite proportions within certain limits. 

Further, knowing that we have to reduce a set of 
continuously changing physical dimensions to an in- 
stantaneous static condition long enough for mathemat- 
ical analysis, we can assume that trial and error (com- 
bined with experience) will give us the tube we want 
perhaps a little faster. In many cases this is true, but 
the range of deflection is limited in which pressure is 
proportional. 

Also, the power of the tube must be sufficient for 
the work involved. It must be powerful enough to over- 
come the drag of the multiplying mechanism (the move- 
ment) otherwise the tip will be delayed in reaching 
the correct point. It must also nullify the effect of 
hairspring loading (to take up the gear backlash), which 
acts as a drag only for rising pressure, and a push (or 
help) for falling pressure. For this reason, there is 
usually a take-up at the bottom of the dial where the 
drag is much higher in proportion to the strength 
of the tube. Zero readings are thus always inaccurate. 


Designing a new gauge 


When approaching the design of a new gauge, we 
are confronted with the following problems: 


(a) What is the pressure range? 

(b) What are the space limitations? 

(c) What is the usable tip travel desired? 

(d) What accuracy is required? 

(e) How much power or energy must be supplied to 
overcome movement? 

(f) What is the type of application? What about cor- 
rosion and pressure fluctuation? 


To clarify our approach to the design of a new 
gauge, we will consider the new 2-in. and 2'-in. 
drawn-steel-case, inexpensive gauge that we recently 
designed. It consists of a brass barstock socket (1); 
a non-bushed, suspended type brass movement with 


SPECIFICATIONS 


Dial (5) 


Sector (7) 


Bourdon 
tube (3) 


Socket (1) 


gooseneck (2); trumpet-brass Bourdon tube (3); soft 
soldered to the socket; and a brass tip (4) soldered to 
the other end of the tube. This assembly is mounted 
in a drawn-steel case, with a steel lithographed dial (5); 
aluminum pointer, glass, and a somewhat unusual 
plastic extrusion (6) for fastening the glass in place. 


Tube widths 


For some years now, the trade has been trying to 
standardize on tube widths. They have not been too 
successful to my knowledge, but have got as far as 
these: A—1 in. or % in.; B—%4 in.; C—% in. or %4 
in.; D—% in.; E—% in. 

The width of the tube is important and should 
obviously be standardized. As it increases, there is more 
area offered for the pressure to act on and thus a 
greater wall thickness is needed for the same pressure. 
As the pressure range goes up, the width must be 
reduced, to keep the wall thickness reasonable. A thick 
wall makes the tube very rigid with a low fatigue limit. 
Too light a wall, on the other hand, is also bad because 
it may be too weak, too flexible, too sensitive and not 
strong enough to overwhelm the movement. 

Both sizes of the gauge use the same movement, 
but have different tubes. The pressure range was vacu- 
um to 15, 30, 60, 100, 200, 300, 400 and 600 psi. It 
was possible to combine certain tubing between the 
two sizes and often it was found that a tube suitable 
for the 2'%2-in. gauge at a certain pressure could be 
used on the 2-in. at a higher pressure, thus enabling 
the manufacturer to purchase and use the same tube 
extrusion but vary its length and bend radius to suit 
the gauge size. It was desirable to maintain the largest 
tube diameter that could possibly be contained in the 
case and the greatest arc of tube length, both for 
accuracy and sensitivity. 

As shown in box (a typical arrangement of the 
Bourdon tube pressure gauge) the tube is the essential 
element. The tube is fastened to the socket either by 
soft soldering or brazing, depending on the pressure 
and material. 

In the vacuum to 15 and 30 psi types, the %-in.- 


(continued overleaf) 


Glassface 


Tip (4) 
Link 
Dial (5) 


Gooseneck (2) 

















Plastic 
extrusion (6) 


Movement .. No. 5 plain suspended, Dial ...... sheet steel, lithographed 
brass Socket .... 9/16 in. x 5/8 in. yellow 

Bourdon tube trumpet brass brass bar 

Case .... drawn steel, baked enamel Face .... .0625 in. glass 
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Pressure gauges continued 


wide tube was used; the 12-in. tube was used for higher 
pressures. 

The use of a 5%-in.-wide tube for the lower pressures 
is not common in the industry for an inexpensive gauge, 
but we consider the additional expense warranted, to 
maintain accuracy and sensitivity. Since the %2-in. pipe 
thread was standardized for the socket, its dimensions 
had to be 9/16 in. square as a minimum. We used 
¥s x 9/16 in. because it enabled us to complete the 
total line with one barstock size and one case depth, 
a very desirable feature in Canada’s relatively small 
market. 

The tube wall thicknesses varied all the way from 
.004 to .015 in. depending on the pressure. On a Bour- 
don tube of any pressure range, the tip travel gets less 
and less per pound as it increases in total. 


An important discovery 


A secret was disclosed which enabled us to design 
a very accurate and dependable action; that is, an ideal 
angle of 75 deg should be maintained between the 
sector pivot (7) — gooseneck hole line with the tip 
hole or, the angle of link to sector at zero travel. 

With this ideal angle, the movement will compensate 
and speed up as it approaches 90 deg. A thick wall 
on the tube gives less fatigue strength and smaller tip 
travel. This necessitates a higher gear-ratio for the 
movement. This in turn multiplies errors and is hard to 
calibrate. The narrower tube, therefore, in our higher 
pressures enables us to reduce the wall thickness and 
we strived for the same tip travel over the complete 
pressure range. 

Empirical data at our disposal enabled us quickly 
to arrive at the correct wall thickness for the various 
pressures, having first established our tube width and 
arc diameter. 

We selected trumpet brass as the material, because 
it is quite adequate for pressures up to 600 psi. Had 


This is the suspended type brass movement with goose- 
neck referred to as (2) on line drawing on the preceding 
page. 
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we gone above this (to 1,000 psi) we should have used 
phosphor bronze and beryllium copper up to 3,000 psi. 
This inexpensive gauge can be made and sold at an 
incredibly low price (approximately $1.00) and at such 
a price can truly be considered as a throw-away instru- 
ment. Thus in our design directive we did away with 
the provision for repair and part replacement. The 
sensitivity of these gauges is such that an aluminum 
pointer was required, because of its lighter weight. 


Conclusion. There are many other interesting aspects 
of gauge design. For example, the tube material used 
for various applications and pressures is a science in 
itself; socket design for expensive gauges; movement 
design; soldering techniques of various materials and 
pressures. 

The user of production gauges cannot expect 
greater accuracy than 2%. On the laboratory gauge, 
he should expect at least 4% and in most cases 4%. 
There are many causes of gauge failure, the foremost 
being rapid pressure fluctuations, but there are avail- 
able pressure snubbers to fit into the socket and throttle 
(or dampen) these fluctuations. Vibration can wear 
out moving parts and movements very rapidly, and 
over-pressure can permanently stretch the tubing. The 
sudden release of pressure damages the movement, 
whilst corrosive conditions will rapidly destroy-a gauge 
not specified for this atmosphere. 

It is well for the purchaser of a gauge to consult 
the manufacturer on his particular applications. An 
inexpensive gauge can often be used for applications 
hitherto considered in terms of an expensive one. On 
the other hand, it is foolish to expect too much of the 
small throw-away type gauge, in the way of long life 
and accuracy under a wide variety of conditions. Under 
normal operating conditions, however, the throw-away 
type can be most effective and dependable. * 





Mr. Orr is a partner of Orr Associates, Consulting 
Product Planners, Designers and Engineers, Toronto. 


An unusual plastic extrusion, see reference (6) is used 
for fastening the glass of the pressure gauge in place. 
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Design Engineering Show—Philadelphia 


A IDE] Show Preview 


Nearly 30 Canadian companies will be showing their 
products in the Design Engineering Show in Philadel- 
phia, Pa., May 25 through 28. 

To be sure of Canadian representation, the Depart- 
ment of Trade and Commerce, Ottawa, booked 1,000 
sq ft of space to be given over to Canadian industry. 
Among the items featured will be a cutaway model of 
the Orenda 11 engine, the Ontario Research Founda- 
tion’s plastic wheel, and a new Cobalt 60 irradiator. 

The $10 million show will be held in the Convention 


Hall, Philadelphia, and altogether some 12,000 prod-. 


ucts will be exhibited. A basic function of the show is 
to help research and development engineers plan for 
the products of the 1960s. Every kind of manufactured 
product will be displayed from coffee pots to solar 
satellites, from electronic computers to hydraulic presses. 
Metal alloys, plastics, synthetic rubber, fasteners and 
adhesives, finishes, and hydraulic and pneumatic equip- 
ment. 

Executives and engineers from the world over will 
converge on this, one of the largest and most important 
industrial expositions on the U.S. calendar. (The show 
was begun in Philadelphia three years ago—has since 
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been held in New York and Chicago.) 

Honeypot for engineers will be the four-day confer- 
ence staged by the machine design division of the 
American Society of Mechanical Engineers (see page 
00 for details). Sessions on the choice of materials in 
design, mechanical aspects and the power and control 
of design, are planned. 

A session will be devoted to engineering design over- 
seas. Spotlight will be turned on the technical education 
of German engineers, the role of the engineering execu- 
tive in that nation’s industry and the loss of engineering 
talent to the USSR. 

To cope with the scores of thousands of inquiries 
for “more information” that will result from the show, 
an engineered approach has been taken. On registra- 
tion, the show visitor will receive a small plastic plate 
on which is embossed his name, title, company and 
address. When he sees something he’d like information 
about—he just hands his plate to the exhibitor. This 
official then inserts the plate in a small printing device 
and the inquiry is automatically inscribed. 

DE editors will be in Philadelphia to cover the show 
and look forward to meeting you there. 


continued r 
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MONDAY, MAY 25 


“Engineering Design Overseas.” Co- 
chairmen: Dr. Joseph W. Barker, 
chairman of the board, Research Corp., 
New York, and Carl W. Besserer, as- 
sistant program director, Minuteman 
Project, Space Technology Labora- 
tories division, Ramo - Wooldridge 
Corp., Los Angeles. 


In 


X, 


Barker Besserer Walter 


“Engineering Design in Germany.” 
Speaker: Hellmuth Walter, director of 
research, Worthington Cop., Harrison, 
N.J. 


TUESDAY, MAY 26 
(CONCURRENT SESSIONS) 


“Materials.” Co-chairmen: John C. Red- 
mond, consultant, Pittsburgh, and 
Robert N. Peterson, supervisor, ap- 
plication design group, E. I. duPont de 
Nemours & Co., Wilmington, 
Del. 

“Latest Developments in Plastics for High 
Temperature Service.” Speaker: Irving 
J. Gruntfest, materials studies, Aero- 
sciences Laboratory, missile and space 
vehicle department, General Electric 


Co., Philadelphia. 


Nes 
Redmond 


Gruntfest 


Inc., 


a: 


Peterson 


“Latest Developments in Metals and 
Ceramics for High Temprature Serv- 
ice.” Speaker: Julius J. Harwood, 
head, metallurgy branch, Office of 
Naval Research, Department of the 
Navy, Washington, D.C. 

“Power & Control.” Co-chairmen: Don- 
ald G. Dutcher, chief electrical en- 
gineer, Hanson-Van Winkle-Munning 
Co., Matawan, N.J., and R. W. Barnitz, 
chief electrical engineer, Jones & 
Laughlin Steel Corp., Pittsburgh. 

“Variable Speed DC Drive Systems.” 
Speaker: M. H. Sluis, electrical engi- 
neer, Pratt & Whitney Co., Inc., West 
Hartford, Conn. 
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Barnitz 


a 


Sluis Rheinhold Jackson 


“DC Conversion Devices.” Speaker: J. J. 


Rheinhold, vice-president, Richardson- 
Allen Corp., College Point, N.Y. 


“Mechanical.” Co-chairmen: Francis L. 


Jackson, technical director, Franklin 
Institute Laboratories for Research and 
Development, Philadelphia, and T. R. 
Rideout, consulting engineer, Port 
Chester, N.Y. 


“Design and Application of Belts, Chains 


and Gears.” Speakers: E. S. Cheaney, 
W. C. Raridan and C. L. Paullus, prin- 
cipal engineers, product development 
division, Battelle Memorial Institute, 
Columbus, O. 


Rideout Cheaney Raridan 


“Clutch-Fluid Coupling-Torque Convert- 


er, Application Considerations and Per- 
formance Comparisons.” Speaker: 
Robert W. Bachmann, application en- 
gineer, hydraulic division, Twin Disc 
Clutch Co., Rockford, Ill. 


aa ~ 


Paullus Bachmann 


WEDNESDAY, MAY 27 
(CONCURRENT SESSIONS) 


A 


Phelps Vanden Berg 


“Latest 


Conference details 


“Materials.” Co-chairmen: Dr. E. H. 
Phelps, assistant division chief, chem- 
ical-metallurgy division, applied re- 
search laboratory, U.S. Steel Corp., 
Monroeville, Pa., and R. V. Vanden 
Berg, head, finishes section, process 
development laboratories, Aluminum 
Co. of America, New Kensington, Pa. 


Developments in Materials to 
Resist Chemical Corrosion.” Speaker: 
S. W. Shepard, materials engineer, 
Chemical Construction Corp., New 
York. 


Friedl Nowacki Safranek 


“Latest Developments in Materials and 


Coatings to Resist Atmospheric Cor- 
rosion.” Speakers: E. Burt Friedl, 
principal chemist, corrosion research 
division; Louis J. Nowacki, assistant 
chief, organic coatings research, and 
William H. Safranek, assistant chief, 
electrochemical engineering division, 
Battelle Memorial Institute, Columbus, 
O. 


“Power and Control.” Co-chairmen: Jay 


W. Picking, manager, control division, 
Reliance Electric and Engineering Co., 
Cleveland, and A. M. Kimball, man- 
ager, digital control engineering, di- 
rector systems department, Westing- 
house Electric Corp., Pittsburgh. 


Picking Kimball Auerbach 


Weir Fuller Koromonitz 


“Digital Systems for Control Applica- 


tions.” Speaker: Isaac L. Auerbach, 
president, Auerbach Electronics Corp., 
Narberth, Pa. 


“Logic Circuits for Machine Control.” 
Speaker: Edgar V. Weir, consulting 
engineer, Magnetics, Inc., Butler, Pa. 


“Mechanical.” Co-chairmen: Dudley Ful- 
ler, professor, mechanical engineering 
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department, Columbia University, New 
York, and Stanley Abramovitz, presi- 


Hays DeHart 


dent, Continental 
Corp., New York. 
“Design Curves for Journal Bearings.” 
Speaker: Donald F. Hays, research 
engineer, mechancial development de- 
partment, research laboratories, Gen- 
eral Motors Corp., Warren, Mich. 
“Which Bearing and Why?” Speaker: 
Arnold O. DeHart, research engineer, 


Bearing Research 


“General 


mechanical development department, 
research laboratories, General Motors. 


THURSDAY, MAY 28 
Engineering.” Co-chairmen: 
Thomas W. Hopper, president and di- 
rector, Day & Zimmermann, Inc., 
Philadelphia, and G. L. Broomell, di- 
rector of engineering, Leeds & North- 
rup Co., Philadelphia. 


Hopper Broomell 


Some of the Canadian 
exhibitors at the DE Show 


The Canadian Research Institute will be showing this 
insulation resistance test set (above) together with their 
Note the cabinet design. 


geophysical potentiometer. 


LANDIi > GEAR 
Desicnso’s MANU ACTUSED 
~~ 


a 


the nose landing gear of the Caribou at the Philadelphia 
show. (Full technical details in Feb. 59 issue of DE). 
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Ramberg Bruce 


“A Graphic Method for Engineering Or- 
ganization.” Speakers: E. M. Ramberg, 
vice-president—engineering, and Rand- 
olph P. Dominic, assistant to vice- 
president—engineering, Titeflex, Inc., 
Springfield, Mass. 


“The Man and the Organziation.” Speak- 
er: Dr. Martin M. Bruce, vice-president 
and director, psychological services, 
Clark, Channell, Inc., Stamford, Conn. 


Table model of the De Havilland DHC-4 Caribou is en 
route to the DE show. Aircraft has ‘new look” due to 
lengthening of fuselage ahead of the wing by 45 inches. 


TAN 


As the sign indicates, Jarry Hydraulics plan to display Metal bonding autoclave produced by Pathex (Canada) 


Plastic wheel developed by the Ontario Research Foun- 
dation will be up-front in exhibits. Wheel is made in 
two halves each 23 in. diameter, pie-shaped section. 


Ltd. will be shown in model form. Working unit is 30 ft 
long and operations are handled by 20 ft control console. 
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On the Canadian stand at the show will be this Dual- 
Aire ventilator produced by Canada Fans Ltd. The unit 
exhausts and supplies air in this one single installation. 


G. h | 
Laboratory size gamma irradiator has a 220 cubic inch 


samples chamber, pushbutton operation with automatic 
removal of sample. Atomic Energy of Canada Ltd. 


penennere Seen 


The series 11 Orenda turbojet engine in cutaway form 
all ready for the show. Unit has been shown in Ger- 
many, France, U. K. as well as in U. S. and Canada. 


Semi-automatic assembly die casting machine. Fisher 
Gauge Works Ltd. have just put out this new model 
which is expected to attract wide interest at Philadelphia. 


Miscellaneous rolls and products from the B & K Roller 
Die Co. will be shown including a final pass stand taken 
from a roll forming machine, and an actual finished 


section. 


Electronics Associates Ltd. plan to include this exhibit of Nash and Harrison Ltd. have been approached to display 
geiger tubes together with some of the equipment from their electronic detection machine. At left, control cabi- 
their recently developed vehicle identification system. net and next to it, the stand with single unit head. 
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Exclusive DE! Feature 


Fig 1— Notice shadows from overhanging bezel (left). Domed glass, making scale plate flush with bezel, helps. 


A scale-plate needs great sensitivity 


Shadows, glare, illumination — all these must be considered in design 


A. Opstad 


(1) Illumination. Proper illumination is a prime con- 
sideration. To achieve this, a light source giving an 
illumination of at least 30 foot-candles is recommended. 
A fluorescent or indirect light gives the best results. 
When an instrument is to be used in a dark place, it 
can be internally lit. This practice is not to be rec- 
ommended, however, as internally-lit instruments are 
difficult to illuminate uniformly and thus cause glare 
on the scale plate. 


(2) Scale plates. When a flat scale plate is used, paral- 
lax errors can occur. To eliminate them, the line of 
sight and the instrument pointer must be in a plane 
perpendicular to the scale plate. 


An instrument must be sensitive to the quantity 
to be measured and transmit an indication 
proportional to that quantity. The accuracy 
with which this indication can be read depends 
on the observer and on the design of the scale- 
plate. 

Some of the factors that go into scale-plate 
readability are given here. 
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On many of the more accurate laboratory type 
instruments, a mirror is located behind the pointer and 
usually flush with the scale plate. The person reading 
the instrument visually lines up the pointer with its 
image in the mirror. This makes certain that the line 
of sight is perpendicular to the scale plate and so 
eliminates parallax errors. 

With this type of scale plate, readings cannot be 
taken from an angle, but must always be taken from 
a position directly in front. 

On many instruments, antiparallax scale plates are 
used. This permits the added convenience of being able 
to read the instrument from varying angles. In this 
design, the rim of the plate bearing the calibration 
marks is raised, so that the tip of the pointer is in the 
same plane as the rim. Readings can thus be taken at 
an angle without any danger of parallax. In switchboard 
stations, for example, many of the dials are large 
enough to be read from a distance of 10 or 20 ft. This 
added feature can be very useful. 


(3) Shadows. Are eliminated by designing the instrument 
so that the scale plate stands out, both from the in- 
strument cover bezel and the surrounding panel boards. 
(Fig. 1) 


(4) Glare. Is caused by an improperly distributed light 
source. (see Fig. 2 overleaf) 

A special type of antiglare glass can be used to 
reduce glare to a minimum. This is obtained by care- 
fully etching one side of the glass. The etching must 
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Scale plates continued 
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Parallax is the phenomenon by which an object appears 
at some location other than its true one. When the 
scale is viewed perpendicularly (as indicated by arrow 
A), a reading of 5 is obtained. When viewed at an 
angle (as at arrow B), an incorrect reading of 4 results. 


be very slight, so as not to impair the transparency of 
the glass. 


(5) Printing. For clarity, only essential information 
should appear on the scale plate and the printing 
should provide a clear contrast between the different 
numerals. A gothic type of numeral gives the best re- 
sults. The size of the number depends on the distance 
from which the scale is to be read. The exact size and 
shape of numeral can be best determined by referring 
to the chart (right) showing optimum height-to-width 
ratios. 

The dotted curve shows that a height-width ratio of 
1.0 is best when the numeral height is limited (width 
variable), while a 1.8 to 1 ratio (see solid curve) is best 
when the width of the numeral is limited. Best results 
are obtained when the breadth of the line forming the 
numeral is 1/6 to % the height of the numeral, and 


Fig 2—Shows glare caused by an improper light source. 


the spacing between numerals is approximately 2 the 
width of the numerals. 

In cases where it is desirable to have more than 
one set of numerals on the scale plate (in order to 
accommodate more than one current transformer or 
potential transformer ratio) numerals should be select- 
ed so that only one set of calibration marks is required. 


PRINTING SCALE PLATES. 
Two common methods are: 
Silk screen process. 


An enlarged copy (usually four times actual size) 
is made of the printing desired. This enlarged copy 
(master) is then photographed, using a reducer to ob- 
tain an actual-size negative of the printing. A contact 
positive is made from the negative; this positive is then 
used to make an emulsion. In making the emulsion, 
the positive is placed in contact with a sensitized gela- 
tinous compound. By means of light, this compound is 
activated in the exposed parts to form the relatively 
firm emulsion. 


The unexposed part (printing) is still soft and can 
be washed out, leaving void spaces through which paint 
can be pressed onto the scale plate. 


WIDTH HEIGHT 
LIMITED LIMITED 
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A taut silk screen placed in a frame serves as a 
firm (but somewhat flexible) support for the emulsion, 
which adheres to it. 


The process is best suited to production where 
large numbers of similarly numbered scale plates are 
required. The initial cost is not too great, but the up- 
keep is high. A different screen is required for each 
scale plate marking. When using these screens, only the 
numerals and the printing on the scale plate is put on. 
In order to do this, the proper location of the numerals 
must be known in advance. The life of these screens 
is largely determined by the care with which they 
are used and by the size of the smallest printing to be 
screened onto the plate. There is difficulty in obtaining 
a clear reproduction when the printing is small. The 
screens cannot be stored for long periods because the 
silk strands become brittle and crack when used again. 


DESIGN ENGINEERING MAY 1959 


























2 = 
Wish) \GGee Gee) Cee eee See TT 











0 50 100 150 200 
RRA eittiia ts |i} pitt ig | | ww 




















Hot press process. 

The initial cost is somewhat higher, but the system 
is much more versatile and is thus used when a diversity 
of scale plate printings is required. For this process, 
the scale plate is heated and metal numerals press a 
black ribbon onto the scale plate. Under heat and 
pressure, the ribbon partially melts and the numerals 
are deposited on each scale plate. (See Fig. 4) 


(6) Scale marking. Calibration marks should be select- 
ed so that each division is equal to 1, 2, 5, or numbers 
that are derivatives of these (such as .01, .02, .05 or 
100, 200, 500). (as shown above) 

Never use more than four minor subdivisions be- 
tween major marks. For example, the type of marking 
in line 2 is undesirable, for there are five minor sub- 
divisions in each of the two major subdivisions, and it 
thus takes time to figure out the value of each minor 
subdivision. The value of the smallest subdivision 
should not be less than the accuracy of the instrument 
itself. Assume that a scale of 0 to 100 is used on*an 
instrument that is accurate to 1% of full scale. In this 


Fig 3—Printing of scale plates is by silk screen process. 
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case, the value of the smallest subdivision should be 
not less than one. 


(7) Scale plate coloring. Best results are obtained when 
there is maximum contrast between the numerals and 
the scale plate face. In general, the use of black figures 
on white is recommended. When dials are mounted 
on panels, the reflection factor of the panel should be 
about half-way between that of the dial face and the 
general surroundings. 


(8) Cover glass. A flat (or slightly curved) glass gives 
the least distortion, but the use of a flat glass means 
that the scale plate must be set farther back into the 
instrument. In order that the scale plate can be still 
extended out to the plane of the outer edge of the 
bezel, a dome-shaped type of glass is used. While this 
does have some distortion at extreme angles, it does 
away with the overhanging bezel. (See Fig. 5) * 





Mr. Opstad is instrument design engineer with the Que- 
bec plant of Canadian General Electric Company. 


Fig 4— Numerals being applied by hot press method. 
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Exclusive 


Fig 1—The caging mechanism for a directional gyro (underside). Follower drops into square-cut slot, bottom right. 


Modern applications for that old cam 


Larry Eggleton 


Cams, ancient and modern 


Although most people in the design field have 
become accustomed to the idea that very few 
of our modern developments are entirely orig- 
inal, there is still the ego-shattering experience 
of finding that some development (which you 
have considered to be absolutely unique) is, in 
fact, hundreds of years old. 


This article shows some modern applications 
of one of man’s most ancient engineering de- 
vices, the cam. The first use of a cam is lost 
in the mists of antiquity, but it was most likely 
developed shortly after the wheel, maybe as 
a result of the difficulty of accurately position- 
ing the centre hole. 


Fig. 2(a) shows the simplest form of cam; an eccentric 
plate and a push-rod follower riding on its rim. This 
principle is used on the camshaft that operates the 
exhaust and inlet valves of an automobile engine. 
There is, of course, a considerable amount of friction 
developed at the point of contact in this simple form; 
the next step (to eliminate this) exchanged the sliding 
motion for a rolling motion. 

Fig. 2(b) shows how the friction can be reduced 
practically to zero by installing a small roller on a 
ball-bearing shaft at the point where the push-rod pre- 
viously touched the cam. In most uses of a simple 
cam like this, the idea is to convert rotary motion (of 
a shaft) into reciprocation motion, the form of which 
will depend on the shape of the cam. 

The reduced friction made possible by the ball- 
bearing roller allows the operation to be reversed; in 
other words, instead of the cam pushing the follower, 
pressure applied to the follower causes the cam to 
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turn. The movement is limited, however, to 180 deg 
rotation of the shaft. 


Consider what happens if pressure is applied to 
the top of the follower when the cam is at rest any- 
where between its maximum and minimum throw posi- 
tions. This is explained in Fig 3 (a) and (b). 

The same principle has been used in a caging 
mechanism for a directional gyro, recently designed 
at Aviation Electric. The gimbals of a gyro are nor- 
mally “caged” (locked in position) when the rotor is 
not spinning, to prevent damage due to tumbling of 
the heavy rotor. We have modified this mechanism by 
cutting a square notch in the cam plate which coincides 
with the point of minimum throw. The cam follower 
is pressed down by the caging mechanism and forces 
the cam to turn (along with its shaft) until the cam 
follower drops into this slot. Since the shaft is attached 
to the lower part of the outer gimbal ring, this turns 
the gimbal ring along with it. When the follower drops 
into the slot, the gimbal ring is firmly locked in place. 
Fig. 1 shows the underside of the directional gyro to 
illustrate the practical application of the principle. 

It is obvious that, if a cam-follower is held against 
the edge of a cam under spring pressure then we 
have a locating device whereby a shaft can be rotated 
from a position represented by the point of minimum 
throw of an eccentric cam. As soon as the force causing 
rotation is removed, the shaft will itself automatically 
turn back to the original reference point. This self- 
locating principle has been put to work in the flight 
computer mechanism of an automatic pilot, the Eclipse- 
Pioneer PB20C used in the RCAF’s Argus aircraft. 


An automatic pilot needs a means of recording 
the deviation of an aircraft from its set course. In an 
electronic autopilot system, when a pilot has manually 
set his aircraft at the required cruising altitude and 
heading, he engages his autopilot. The autopilot system 
is arranged so that, in this condition, the electronic 
amplifiers are not receiving any signals from the various 
sensing devices attached to the aircraft controls and 
fuselage. In other words, everything is at null position. 

Some of the sensing devices are composed of pairs 
of self-synchronous electric motors (or selsyns) which, 
when excited in pairs by the 400-cycle a-c electrical 
power, tend to turn themselves automatically to a null 
condition, represented by the position of the rotor shaft. 
If unable to turn, they generate a signal proportional 
to the amount of movement from null position. Fig. 4 
shows the theoretical circuit diagram of a synchro with 
the self-loading cam on the rotor shaft, as well as the 
centring-cam mechanism. 


In this mechanism, we need only record a few 
degrees of movement of the rotor shaft to one side 
or the other, and consequently the cam is just a very 
small sector of a larger cam. The recess into which 
the cam follower rides is, of course, at the point of 
minimum throw. 

Movement of the shaft by other parts of the auto- 
pilot mechanism is brought about through an electro- 
magnetic clutch. The force turning the shaft is naturally 
great enough to overcome the slight thrust of the cam 
follower against the surface of the cam, and conse- 
quently the synchro generates a signal which, after 
passing through the electronic amplifier, is interpreted 
by the autopilot to move the control surfaces. 





Mr. Eggleton is a member of the technical publications 
staff of Aviation Electric Limited, Montreal, Quebec. 
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Fig. 2(a) Fig. 2(b) 


For any intermediate position, as in 
Fig. 3 (a), the force F applied to the cam 
follower has a component F cos 6, tending 
to turn the cam about the axis A. This 
force F cos @ is applied on a lever arm of 
1 sin a, and the torque at A is thus F cos@ 
1 sin a. Maximum torque is developed 
when a = 90 deg and sina = 1. Asa 
becomes less than 90 deg (due to rotation 
of the cam) sin a@ decreases until it is 
zero and the torque at A disappears. 

The cam always turns towards the 
point of minimum throw, where a recess 
is located. This is shown in Fig. 3 (b). 


Normal force 





Fig. 3(a) 
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Royal portable by Laird Covey and Faber Birren. 


NIDC Awards for 59 


A sampling of design awards made 
to Canadian products rated as out- 
standing in design, usefulness, value 


Space saver stacking chairs designed by Orr Associates. 


Iron frame chair, foam cushions—Metalsmiths Co. Ltd. 





Lawrie McIntosh designed this troublelight handle; it is lightweight, impervious to most solvents, easily gripped. 
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Exclusive DE] Feature 
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More section properties — 
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What the hypsometer does 


The hypsometer is an instrument for measuring pressure 
indirectly, by measuring the boiling temperature of a liquid 
in equilibrium with its vapor. Because of the strict 1:1 
relationship betwen the equilibrium temperature and pres- 
sure of a vapor-liquid system, there is no practical limit to 
the accuracy (or speed of response) of such an instrument, 
other than that imposed by the nature of the temperature 
sensing means. 

The hypsometer described here has shown itself to be 
superior to the aneroid as a pressure altimeter for the 
airborne profile recorder system, and a resolution of 1 ft 
is consistently maintained. The time constant of 2 sec has 
been found adequate and may be reduced still further by 
employing a very thin thermistor. Instrument errors have 
not been observed and they are believed to be less than 
errors introduced by external factors, such as _pressure- 
height anomalies caused by weather, or local pressure 
disturbances associated with the aerodynamics of flying 
aircraft. 


It seems reasonable that other uses will be found for 
this instrument. In applications requiring a lower order of 
resolution (such as aircraft altimeters) a simplified and even 
more rugged instrument (combining precision with good 
sensitivity at high altitudes) could readily be devised. Other 
applications might be for the precision barograph and the 
remote-indicating barometer for survey or meteorological 
purposes. In the latter case, the inherent long-term stability 
of the hypsometer (and the ease with which it can actuate a 
recording pen) would be of primary interest. 
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Exclusive DE] Feature 


The hypsometer 


has inherent long- 


term stability 


This one is used as a pressure alti- 
meter for an airborne 


profile recorder system 


Gilbert Hobrough 
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Hypsometers employing the water-steam system have 
been used for many years, but their usefulness has 
in the past been limited by the precision and time 
constant of the thermometers used to measure the 
boiling point. The sensitivities are about one ft. altitude, 
together with a timeconstant of about 14 sec. 

The equilibrium temperature of a fluid is deter- 
mined solely by the pressure and the nature of the 
fluid. Since all fluids (and mixtures of fluids) have 
different temperature-pressure curves, it is important 
for the fluid to remain pure and uncontaminated at 
all times. This factor could be a major source of error 
and governs the choice of fluid and materials used in 
the construction of parts in contact with the fluid. 

The equilibrium temperature of a fluid is not co- 
incident with the boiling point of the condensation 
temperature, since conditions of superheating (or, super- 
cooling) may raise the boiling point (or depress the 
condensation point). Equilibrium is established, how- 
ever, and equilibrium temperature obtains, at an inter- 
face between the vapor and the liquid phases of the 
fluid, in the absence of impurities. 

Fig 1 shows the elements of the hypsometer, the 
various zones indicated being functional only and not 
necessarily drawn to scale. 


Fig 2 shows the actual construction of the hypsom- 
eter as presently employed in the airborne profile re- 
corder (APR), an instrument used for measuring the 
ground elevation along the flight line of an aircraft, to 
provide vertical control for subsequent photogram- 
metric operations. 


Foamed plastic insulation is used to reduce heat 
loss and to support the glass chamber, which is ce- 
mented directly to a massive aluminum condenser at 
the top. 


An auxiliary condenser (in the form of a heavy 
copper wire) is connected to the thermistor by means 
of a stainless steel wire. Condensate from this auxiliary 
condenser runs down the steel wire, through the transi- 
tion zone to the thermistor and keeps the surface of 
the thermistor wet at all times. In this way, equilibrium 


Function of the various zones 


(1) Boiling zone. Production of vapor from the 
liquid phase by the application of heat. 


(2) Refluxing zone. Superheated vapors rising from 
the boiling zone are brought into intimate con- 
tact with condensed liquid returning to the boil- 
ing zone, in order to establish equilibrium tem- 
perature in the vapor. 


(3) Sensing zone. The temperature sensing thermis- 
tor is located in this zone. 


(4) Condenser zone. Heat is removed from the 
vapor in the condenser zone located at the top of 
the column. The vapor condenses and the liquid 
returns by gravity to the boiling zone. 


(5) Transition zone. Between the condenser and the 
sensing zone, baffles are provided to reflux the 
vapor with the condensate. In this way, conden- 
sate reaching the sensing zone has been re-heated 
to equilibrium temperature. 
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temperature is maintained at the thermistor under con- 
ditions of falling pressure and ¢emperature, which would 
otherwise permit the thermistor to become dry and 
hotter than the surrounding vapor. 

The assembly of baffles, immersion heater, thermis- 
tor and auxiliary condenser is inserted in the top of the 
chamber. Electrical connections are provided through 
glass seals and a non-spill labyrinth provided to guard 
against accidental loss of fluid during installation. 

The labyrinth is terminated by a fitting that is con- 
nected (by a flexible tube) to the aircraft static line. This 
leads to a pilot head, so located on the exterior of the 
aircraft that it senses ambient pressure, free of errors 
arising from the turbulent flow of air over the surface 
of the aircraft. The static line also leads to the alti- 
meters and air-speed indicators. 

The efficiency of the thermistor as a detector of 
small changes of temperature enables the hypsometer 
to operate at the required sensitivity of one-ft resolution. 
The thermistor is an electrical resistance having a very 
high temperature coefficient of: resistance. It is com- 
posed of a ceramic-like rod of metal oxides, sintered 
at a very high temperature. Electrical connections are 
made by silver-plating the ends of the rod and soldering 
wires to the silver coating. The stability of the thermistor 
is very high. 

For maximum speed of response, the thermistor 
must be in direct contact with the working fluid and not 
separated by an electrically insulating layer. The work- 
ing fluid must therefore be an excellent insulator at the 
operating temperature. This immediately rules out 
water, the traditional hypsometer fluid for this purpose. 
Toluene is used in the APR hypsometer. 

Fig 3 is a photograph of the hypsometer bridge 
assembly used in APR 5. The bridge balance potentio- 
meter is mounted on the same shaft as three other po- 
tentiometers. Two are used in an adding circuit to 
combine the hypsometer output with that of the radar 
altimeter to drive the profile recorder pen. * 





Mr. Hobrough is manager of the Research and Develop- 
ment Division of Hunting Associates Limited, Toronto. 
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Design news 
in pictures 


202—Accuracy of cut is said to save hours in set-up 
time for welding. Band machine has a full, sweep head. 


200 — Precision oiler has press-on cap and pocket 
clip. The stainless steel spout can reach awkward spots. 


203—A new method of fastening stainless steel trim to 
automobiles. Weld marks don’t show on upper surface. 


201—Designed in Canada, this fan in ventilator unit 204—Use of a single component epoxy compound is 
pulls in fresh air, exhausts impure air at same time. shown. It resists cracking under severe thermal shocks. 
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205—Material in these storage boxes protects delicate instruments, precision tools. It eliminates custom “nests.” 


207—U. S. Air Force has qualified this two-speed auto- 208—Index table is 6 in. long and provides 360 posi- 
matic shifting gear box for use in the T-38 jet trainer. tive locking positions. It is made of light alloy castings. 
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Exclusive DE] Feature 


Numerical control without memory store 


This Canadian-designed automatic machine tool control permits high 


tolerances, is suitable for short 


by H. G. Hauck as related to DE] 


The positioning control accepts programmed command 
information from standard 1 in., eight channel teletype 
tape. This tape may be prepared on any standard auto- 
matic punch (such as the Flexowriter and Add-punch) 
or an economical hand punch. The automatic punch 
machines produce tape in binary-coded decimal form, 
which is recognized by the tape reader. 

The tape reader (see Fig. 5) operates pneumatically 
and so avoids the common problems of brush and tape 
wear. The air flow through the reading head also has a 
useful self-cleaning action. 

Blocks of information are read instantaneously. 
There is thus no need for a complex and expensive shift 
register, normally required to store information register- 
ed by the sequential line-by-line readers used in con- 
ventional control systems. 

A block of information consists of 2 in. of tape. 
This contains all command details relating to one hole 
position, plus any other auxiliary functions called up. 
The time interval between reading and machine move- 
ment is so small as to appear simultaneous. 

The control system may also be supplied with 
manual input controls for use in instances where tape 
programming is considered unnecessary, such as in 
certain “one-off” jobs, or where a one-off modification 
arises at the end of a longer run. Manual input is pro- 
vided in the form of a bank of decade switches for each 
controlled axis, which can be set to the correct com- 
mand dimensions by the operator. 
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runs, 


doesn’t need a shift register 


The Sperry automatic machine tool control is a 
device for positioning a table, carriage or tool 
post within tolerances of +.0005 in. in one or 
more axes. On short travels, accuracies of 
+.00025 in. are possible. Motions are repeated 
over and over again with a repeatability ac- 
curacy of +.0001 in. Drilling and straight-line 
milling, turning and grinding can all be con- 
trolled in sequence, by programming through a 
punched control tape. Positioning directly from 
dials (without the use of tape) is available as an 
accessory. The system can position machine 
components at rates up to 200 in. a minute in 
all axes. 

Highly accurate linear transducers provide 
measurements completely independent of (and 
unaffected by) conventional transport mech- 
anisms. 

With the type of tape reader used, there is 
no need for a shift register or memory store 
and so the bulk (and cost) are greatly reduced. 

A specially designed hydraulic valve con- 
tributes greatly to the over-all positioning ac- 
curacy at high travel speeds. Other types of 
machine drive can, however, also be controlled 
precisely. 

The system is most suitable for short produc- 
tion runs, where starting costs are usually 
very high. 
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The measuring section. The heart of any precision posi- 
tioning control is the measuring element. This translates 
linear or rotary measurements into electrical equivalents, 
which can be recognized by the control system. The 
Sperry control uses very precise. linear transducers 
(electronic scales) (Fig. 4). 

These transducers consist of slabs of a glass-mica 
compound, with a coefficient of expansion very close 
to that of steel. This compound is very tough and stands 
up well under industrial conditions, The slabs have 
plated on them a series of fine lines in the shape of an 
elongated hairpin coil. 
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Servo valve ——> 


The transducer consists of two major components 
(see Figs. 3 and 4): (1) The stator, made up of suffi- 
cient sections (aligned end-to-end) to cover the required 
travel length of the controlled axis. Each section is 
series-connected to its neighbor, thus forming one long 
continuous coil. All the stator sections are identical, 
since they are produced from the same precise master. 
This means that by careful initial alignment, cumulative 
errors can be eliminated. (2) The slider. This consists 
of only one section, similar to a stator section, but 
plated on it is a series of 25 separate coils, each coil 
covering about 0.25 in. The slider is rigidly linked to 
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Oscillator | 


continued » 





Numerical Control continued 


the moving machine member and rides over the stator. 
There is a clearance of a few thousandths-of-an-inch 
between the two, and so there is no mechanical wear. 

Low frequency ac excitation of any one coil on the 
slider will induce an approximately sinusoidal signal in 
the stator coil. This signal is at full amplitude when the 
turns in the energized slider coil are exactly aligned 
with the stator coil (Fig. 1). The signal falls off to zero 
when the two coils are exactly misaligned (Fig. 2). 

Each coil in the slider is separated from the next 
by a given distance, less 0.001 in. progressively. Thus, 
the null points can be electrically shifted by increments 
of 0.001 in. by selecting appropriate slider coils. 

Because each slider coil consists of several contrib- 
uting turns (and the output signal at the stator is the 
vector sum of all turns) any local plating errors are to 
a large extent averaged out. 

In practice, a coarse data element (geared to a small 
rack mounted parallel to the machine motion) is used 
to bring the member to within about 0.050 in. of the 
desired position. Pre-selection of an appropriate slider 
coil establishes a null at the desired final position, and 
the member is now driven from the end of the coarse- 
travel (0.050 in. away) in fine-travel to this null. Elec- 
tronic switching brings the fine measuring system into 
play at the appropriate point. Precise positioning to 
0.001 in. (with an accuracy of + 0.0005 and repeat- 
ability of + 0.0001) can be achieved with this method 
over all conventional travel lengths. 

The transducer and coarse data element assemblies 
are housed in hermetically sealed units for absolute 
protection from chips, dust and oil. 


Tip. - ip 
t: Le? feo 


Fig 6—Electro-hydraulic valve ensures high accuracy. 
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Fig 4—Precise linear transducers are used in machine. 


Fig 5—Less tape wear with this automatic tape reader. 


The linear transducers measure accurately, no mat- 
ter what the condition or type of transport mechanism. 
They are consequently unaffected by screw windup, 
backlash, high spots or dirt. They can be used to great 
advantage with hydraulic piston drives, without any 
need for linear/ rotary conversion. 


The power drive. The control system can operate satis- 
factorily with any conventional machine drive, such as 
ac, de or hydraulic motors. Sperry has, however, de- 
veloped (for industrial application) a new electro-hy- 
draulic servo valve (Fig. 6) ideally suited for use with 
hydraulic pistons. The valve has high immunity to dirt 
in the hydraulic system and requires no destructive 
“dither” impulse for smooth and instantaneous opera- 
tion. When used with pistons, the valve provides a rapid 
and accurate drive system, without the need for ball 
screws, roller ways or other technical gymnastics to 
overcome friction and inertia problems. 


The cabinet. The main cabinet houses the tape reader 
and all electronic packages. It also contains the manual 
input switches, where these are specified. 

All electronic circuitry is built up in modular plug- 
in form. Each module consists of a_printed-circuit 
board mounted on a supporting tray. Sub systems may 
be removed and replaced in minutes. A built-in test 
panel quickly locates faulty modules. Only ruggedized 
tubes are used. The cabinet itself is gasketed and pres- 
surized to keep out dust and chips. + 





The author of this article is a member of the Numerical 
Control Dept. of Sperry Gyroscope Co. of Canada Ltd. 
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Ideas round-up 


Ring mounts: suitable 


for delicate equipment 


A simple and inexpensive design, the silent-bloc ring 
mount (Clevite Harris Products, Inc.) is a high deflec- 
tion mount, well-suited for the insulation of vibration 
in large apparatus, or in systems involving the use of 
delicate equipment. It is a stud mount with the rubber 
mechanically secured to the metal. 

Applications include: shipping mount for jet engines, 
voltage regulator and electronic instrument mounts. A 
variation of the design is the multiple-stud ring mount. 
This is a single, tubular rubber ring with a number of 
pairs of mounting studs. 

A core of foam material can be inserted in the centre 
of the ring when it is necessary to provide additional 
damping and prevent bottoming. (209) 


Nylon block: checks leaks in circuit 


cell 
(molded 
nylon block) 








molded 
nylon plug 
contact tip 
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To prevent current leakage from one circuit to another, 
engineers of AMP Incorporated have developed a new 
type of cellular construction using close tolerance mold- 
ed nylon “blocks.” Produced by a single-cavity, auto- 
matic injection molding technique, the units meet the 
specifications set down by AMP’s design engineers. 

The new AMP programming system is constructed 
of molded nylon blocks alternated with interlocking 
metal strips. This cellular system of construction pre- 
vents current leakage from one circuit to another, while 
providing the strength advantages of a metal patchboard. 
Each nylon block has a molded-in hole, so that stand- 
ard patchcords, coaxial patchcords or special shielded 
patchcords can be inserted. This construction permits 
hole layout and color coding to meet individual require- 
ments. The excellent insulating properties of molded 
nylon (and its relatively high strength) give, in effect, an 
insulated surface. The system can be used on computers, 
test equipment, business machines and automated indus- 
trial processing equipment. 

The success of the molded nylon “mating sleeve” 
(into which the assembled plug and lead wires are 
pressed) depends on nylon’s property of “elastic 
memory.” When this assembly is set into the block 
hole, an undercut in the sleeve engages a lip on the in- 
side of the hole, causing them to “lock.” Because of the 
property of elastic memory, the plug can be pulled 
out and reinserted without the hole losing its original 
dimensions and thus retaining its “locking” action. (210) 
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Ideas round-up continued 


Overheat indicators: tom thumb 


temperature detective 


7/16” — 20NF3 thread 








Barber-Colman overheat temperature indicators provide 
an easy visual check by the ground mechanic after flight. 
The indicator readily tells when an overheat condition 
has occurred. Eutectic metal (located in the probe) is 
used to hold the indicator in place. When a condition 
of overheat exists, the eutectic changes from solid to 
liquid and releases the indicator. 

An eutectic is, of course, a combination of ingre- 
dients that melt at a specific temperature. Changing the 


Chain sprockets: die-cast 


for a beaded chain 


A method used by Gries Reproducer Corporation makes 
it possible to die-cast a sprocket for use with beaded 
chain. Better traction, and greater latitude in misalign- 
ment, will make it easy for designers to use the sprocket 
for beaded chain drives in television, radio and other 
electronic controls, toys, displays, computers and similar 
applications. Further, the mew die-cast sprocket is 
cheaper. 

Sprockets for beaded chain drives were originally 
made by machining. Early attempts to reduce the cost 
of these intricate parts by die-casting were only partially 
successful, because major revisions of the original design 
were necessary to make die-casting economical, Conse- 
quently, these die cast designs did not match the per- 
formance of machined sprockets, which still have the 
largest share of the market. 

An ingenious method of production has enabled 
Gries engineers to die-cast the sprocket basically in its 
original form. A #3 sprocket with 12 sockets and an 
OD of 7/16 in. is now in full production as the fore- 
runner of a line of similar parts in common sizes. Not 
only does the new sprocket have better traction than 
any previous design tested, it will operate satisfactorily 
at misalignments up to 23 deg, a value exceeding the 
limit for other sprockets. (212) 
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proportion of the ingredients produces different melting 
temperatures. Indicators can be supplied to react at the 
temperature required for a particular application, 

The indicator shown was designed to detect an over- 
heat condition in engine oil on a jet bomber. Set before 
flight, the indicator remains closed until the engine oil 
temperature exceeds 275 + 5 F. After landing the air- 
craft, a quick look at the indicator shows whether the 
engine has overheated in flight. (211) 


#3 sprocket 
permissible 
misalignment 
of 23 deg. max. 








Re-space permissible 
misalignment of other types 


Parallel shaft of beaded chain sprocket 


arrangement 


Pra . Jl 
3 sprocket permissible misalignment 
of 23 deg. max. 





Skewed shaft 
arrangement 
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Ideas round-up continued 


Torque meter: information at once 


The Found Brothers Aviation Ltd. torque meter is 
designed to read directly the torque (in-oz.) required 
to start a load or the torque required to maintain a 
given rotational speed. 

It will permit designers and quality control personnel 
to determine quickly the starting friction, stiction and 
inertia to be overcome on a device, as well as gear train 
concentricities and dynamic characteristics. 

Typical torque requirements may be measured in 
increments of .25 in. oz. from .5 to 12 in. oz. for the 
Model HC 100 unit with accuracies of + 3% (inde- 


pendent of speed) up to 10,000 rpm. Other models are 
available, such as the HC 400, rated from .5 to 32 in. 
oz. at 5,000 rpm. (213) 


Fiberglas ladder: all-round safety aloft 


A fire-resistant and almost indestructible reinforced- 
plastic safety ladder is now available from American 
Allsafe Co., Inc. Constructed entirely of Hetron poly- 
ester resin, reinforced with fibre glass, the latter uses a 


special method of locking the rungs, to stop them from 
loosening or pulling away from the side-rails. No ma- 
terials that conduct electricity are used in the ladder. 

Every known safety feature has been incorporated 
in this new product. The sturdy rungs are rough-sur- 
faced to prevent slipping, while the side-rails are de- 
signed for easy gripping, and remain smooth and non- 
splintering. Requiring no preservative treatment, the 
plastic ladder is impervious to exposure, rot and corro- 
sion, does not warp, split or absorb water, and under 
normal conditions should last indefinitely, even when 
stored outdoors. 


The hollow tubular construction of both siderails and 
rungs (with Hetron-fibre glass compression-molded plugs 
at the extremities) keeps down the weight, but gives 
maximum strength without any interior reinforcing. 
Offered in both single and extension types, the ladder 
considerably exceeds American Standards Association 
code No. A 14.2 for strength, yet it weighs no more 
than a good quality, all-purpose wooden ladder. (214) 


Nonmetallic laminate: a growing family 


A nonmetallic, resin-bonded laminate, known as 
Tufnol, is a versatile material, used extensively in in- 
dustry throughout the world, for such components as 
gear wheels, rolling mill bearings, rudder and stern-tube 
bearings, rail track insulators, aircraft components, 
motor parts, jigs, coil formers and punchings. 

The material stands rough use, is strong but light, 
will not readily chip or splinter and resists corrosion. 

It is available in sheets, tubes, rods or shapes 
specially made to order. Tufnol is manufactured in 
several brands, all of which can be machined with the 
usual engineering tools. 

Its excellent electrical insulation properties make the 
material ideal for a wide range of components in the 
electrical industry. Indeed, it was as an electrical insu- 
lator that Tufnol was first introduced. Panels for in- 
struments, switchboards and starters, insulated nuts, 
bolts, screws and bushings, bobbins and formers for coil 
windings, brush bars and brush bar holders, moulded 
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insulators, rail track insulations, terminal boards, busbar 
supports and chambers and slip-ring housings, are some 
of the many components for which Tufnol is now an 
accepted material. (215) 


continued e 





Autotransformer: with wrought metallic parts 


Claimed to be more rugged, more adaptable, and 
more durable than its predecessors: the General Radio 
Type W20 Variac Autotransformer, the latest model in 
the redesigned W series. These designs are the result 
of careful planning aimed at supplying the best possible, 
continuously-adjustable autotransformer. 

Wrought metallic parts have been substituted for 
castings in the interest of improved mechanical prop- 
erties. Heat transfer between coil and base, brush and 
radiator has been improved. Ball-bearing models for 
motor-drive and other demanding applications are stock 
items. All have Duratrak contact surfaces, to minimize 
brush-track deterioration and give a long and trouble- 
free life. 

Basic uncased models are available for 115 and 230 
volt service, rated at a maximum of 3.0 and 2.4 kva 
respectively. Cased models have knockouts for conduit 
or armored cables. The case front is easily removed 
for access to the terminals, mounting holes and brush. 
Ample space is available inside the case for wiring. Two 
portable models include a 3-wire attached cord and 
plug, output receptacle, switch and overload circuit 
breaker. (216) 


Speed reduction: gear box in a pulley 


The Furnival speed reduction pulley was designed for 
applications demanding a sturdy and compact speed- 
reducer for direct mounting on the driven shaft. 


The most revolutionary feature of the unit is the 
method of keying the planet pinions to their respective 
shafts. This method was devised mainly to overcome 
the difficulties in equilibrating the load when more than 
one multiple gear train is fitted round the central sun 
gears. 

If one set of planet pinions transmits a given force, 
then N planet pinions will transmit N times that 
amount. This is only the case, however, if the gear 
teeth bear upon each other simultaneously. Using the 
conventional method of steel keys and keyways, one set 
of planet pinions can be easily fitted, but the assembly of 
the second set requires very accurate setting of the key- 
way position. 

It is well known that the accurate location of the 
pinions is made more difficult when they are hardened 
and ground. As more planet trains are incorporated, it 
becomes impossible to obtain equal loading on all the 
gears. 

In the method used for the pulley, the reduction unit 
is permanently assembled. The pinions are mounted on 
their shafts and left free to rotate, so that they can take 
up their natural position. Special adapters are used in 
the position of the planet shaft bearings, to enable the 
planet gears to be preloaded and set in their correct 
position relative to the central sun gears. This assembly 
now forms a mould which is preheated. Liquid nylon 
is then injected by a specially-designed injection press. 
The adapters are then removed and the correct bearings 
inserted. 

Slight elasticity in the nylon allows the bearings to 
give the pinions sufficient working clearance and thus 
equilibrates the load upon them. (217) 
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new STRIPPIT 
new reontts andtecmicar $= U NCHING UNITS 


data for you to read 
Stainless Steel Select-O-Chart — Remem- | with DUAL er RAN GE capacity ! 


ber the Alloy Metal Sales chart for| 
aluminum and magnesium? Another, very 
well thought out slide chart for stainless | 
steel has been produced. Company will | 
send you free copy. | 
Lubrication — just off the press is a 
lubricant manual for instrument ball | 
bearings. It is said to be the first of its | 
kind in the miniature bearings industry. | 
Published by Miniature Precision Bear-| 
ings Inc. | 
Grain size of brass alloys — among other | 
things, this bulletin explains how the | 

grain size of brass strip is affected by | 

annealing and cold rolling. Bridgeport | 

Brass Co. publish it. | 

Universal joints — 10 pages of useful | @ Strippit unit with 
information and specifications including | mechanical springs 
applicable military specifications. Curtis POR tarry os 
Universal Joint Co. Inc. la 
Variable transformers — Bulletin 151 

expounds on “no-overvoltage”  trans- | 

formers and also delves into operating ; 
data and dimensions on tandem assem- | @ Upto. id Gh . 
blies. Ohmite Co. @ Up to .750 mild steel, with interchangeable Strippit Hydra-Springs 
Shear fasteners — charts and drawings 
in two new bulletins tell about new series : 
of fasteners for applications to 900 deg @ One heavy-duty holder for both capacity ranges 
F. Standard Pressed Steel Co. 

Press news — men concerned with new 
eae at ae, baa @ Keyed punch body keeps punches accurately aligned 
— eo re ee Cee, USING STRIPPIT USING STRIPPIT 
Clutches and brakes — three generously eS Sees unin cccosscte 


illustrated and well-produced brochures | hic dentedis Max. material thickness 
describe the Fawick Corporation’s varied | : (mild steel) 
applications of industrial clutches. | 
Gold formed angles — not about the) 1.375 250 
Soviet — but a most useful, compact | brian — 
> res 1.250 375 
reference in booklet form describing | 
angles, sizes, design data related to steel 1.125 _500 1.000 
structures. Algoma Steel Co. 
Selecting a strain gauge — reprint of | 
an article appearing in Strain Gauge | 
Readings. This is specialist reading in- 
formation. Stein Engineering Services. 
Check Valve — beautifully compiled in-| 
formation is slanted toward a tilting disc | 
check valve. Lots of engineering and ¥ for on: aaa 
application data. Dominion Engineering Fat eee een oe Oe aes = 
publish the bulletin General Catalog. It covers all details 
Nickel Bulletin — this is tein Ge K| : on this and all other Strippit units... 


—and is a 34-page book devoted to the we NN plus the savings in tooling and press 





500 mild steel, using removable Strippit mechanical springs 
@ Convertible from .500 to .750 capacity in seconds, at minimum cost 


@ Readily replaceable punch tips and dies — round, obround, 
square, shaped 





Max. material thickness 


Max. punch dia. (mild steel) 








1.375 375 











1.125 





























4 Mechanical springs are easily replaced 
with Hydra-Springs for punching up 


to .750 mild steel. 


. i flected with the famous cost- 
summary of recent alloy literature. Mond time effected with the ei 
Nickel Co. 


Digital Recording systems — a four-page 


leaflet on building block elements and STRI PPIT 

basic systems. Datex Corporation. i 

Skylights — aluminum and fibreglass} | TOOL & MACHINE COMPANY 
skylights are discussed in this brochure. 


Pre-assembled units are stressed. Marco 
Company Limited. * 


cutting Strippit System of fabrication. 


A Division of Provincial Engineering Ltd. 
103 Hansen Road 2 2 Brampton, Ontario 
Circle number 154 on time saver card 
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® ANTI-BACKLASH 
MOTION TRANSMITTER 


LONG RUNNING 
MOTOR 


CONSTANT- 
PRESSURE 
BRUSH 
SPRING 


EXTENSION 
SPRING 


"0 


NEG’ATOR MOTOR : COUNTERBALANCE 


ARE YOU UP-TO-DATE ON THE NEG’ATOR 
The First Practical Constant-Force Spring 


——— 
_—_— 
The NEG/ATOR Sketchbook 





a a 








Things are happening fast to the NEG’ATOR Spring. 

Its use in instrumentation is growing by leaps 
and bounds. Still another major camera manufac- 
turer has incorporated a NEG’ATOR motor as the 
drive unit in a new model. New application 


stories become available regularly. Many of the 


predictions made for the NEG’ATOR (by design 
engineers like yourself) are being realized. 


To keep you up-to-date at all times, we are now 
publishing the NEG’ATOR Sketchbook shown at 
left. By means of regular issues, we intend to 
make available to you all types of NEG’ATOR 
information—new data, new developments, func- 


tions, applications, and ideas. 

If you will write us, we will be happy to send 
you all past issues of this publication. Contact us 
today. Ask for the Sketchbook. 








ak-teM-tiel. 


foto} al-3¢- ah Gadel get-me-yolalale] 


HUNTER SPRING COMPANY 


A Division of American Machine and Metals, Inc. 


25 Spring Avenue, Lansdale, Pennsylvania 


SPRINGS-STAMPINGS- QUALITY CONTROL EQUIPMENT 
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We note with interest... 


that corrosion or rust may soon be 
history. An answer has been found to 
the age-old question of how to prevent 
this type of metal deterioration—and it is 
contained in peat and other vegetable 
matter . a firm of Montreal con- 
tractors was fined recently by a judge 
of the Superior Court for illegally using 
the title “engineer” in its company ad- 
vertising (see DE’s editorial for Feb., ’59) 
- - - blow, blow thou winter wind—but 
a lot of construction firms won’t mind 
this any more. A new Canadian- 
developed cement curing unit promises to 
cure cement in winter in half the time 
of conventional methods, and Scroogish- 
ly saves money too .. . if you follow 
company mergers here’s one for your 
books: Shawinigan Chemicals Ltd. be- 
comes sole owner of Canadian Chemi- 
cals and Resins Ltd through acquisition 
of Union Carbide Canada Ltd’s 51 per 
cent interest in that company ... a few 
weeks ago Toronto Metro roads com- 
mittee was disturbed to learn that no 
way had been provided for motorists to 
reach Bloor St. from the nearly $3 mil- 
lion Bayview Ave. extension. This would 
be a good spot for an auto body repair 
shop don’t you think? . . . guess where 
a new series of nonmagnetic foils (up 
to 250-millionths of an in. thin) have 
a major application. Why in hi-fi record- 
ing heads of course—no decadent equip- 
ment for the galaxy of caterwauling 
“stars” of the recording world .. . If 
you’ve been thinking about going to the 
Royal Agricultural Show in Oxford, 
England, this July 7-10, the show people 
are well-disposed to Canadian visitors — 
will give you a free admission 
don’t ever worry, gents, about what’s be- 
ing done to evaluate the dynamic per- 
formance of man’s fastest earthbound 
test devices. Some back-room boys have 
been burning the midnight oil on methods 
and idioms—two of which are the space- 
time quantizer and the “light foot”... 
the firm introducing a cold phosphating 
system (low temperature way of prepar- 
ing steel for painting) say they got off 
to a very slow start, but in last year 
100 plants have adopted the method 
. . use of aluminum in North American 
autos has doubled since 1955—now it’s 
a per car average of 57 lb... we are 
glad to see that at least one paint com- 
pany is giving some concentrated thought 
to pleasure boat finishes . . . laminated 
plastics are in the news again with the 
announcement that Cyanamid of Canada 
Ltd. will spend more than $1% million 
in converting its plant facilities at St. 
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BRIEFS 


Jean, Que., for the production of Formica 

. Stop-press news for henpecked engi- 
neers comes in the announcement that 
a new breed of onion is in the offing. 
It’s odorless. What’s the odds some enter- 
prising firm starts to bottle “onion 
smells” for the acutely nostalgic . .. an 
acrylic-type thermoplastic polymer pos- 
sessing both high heat resistance and 
stiffness and toughness has been devel- 
oped. We understand it has heat dis- 
tortion point of 240 deg F .. . Dates for 
your deskpad: May 17-20 in Montreal— 
National Industrial Service Association 
convention May 19-21 in Baltimore, Md. 
—American Institute of Electrical Engi- 
neers (125 papers will be presented) 
June 22-26 at MIT—National Associa- 
tion of Corrosion Engineers short course 
in fundamentals June 22-24 at University 
of Buffalo, N.Y.—Fifth Annual Creative 
Problem-Solving Institute June 29 in 
Toronto—Joint Engineers & Scientists 
luncheon at Royal York. HRH Prince 
Philip speaker and guest of honor 
October 7-9 in Philadelphia, Pa.—Sixth 
Symposium on Vacuum Technology by 
American Vacuum Society drew 
some stony glares from fellow strap- 
hangers on the subway one day last 
week when we broke out in loud guffaws. 
We'd just remembered the news release 
that informed us about a “cat whisker 
soldering machine” . . . neoprene-covered 
wire and cable is apparently being used 
increasingly we hear. Some rollers of 
printing presses are made of it too... 
the 41st Annual Meeting of the American 
Zinc Institute held in Chicago April 23- 
24 announced details of its international 
research program . . . following hard on 
its heels is a bulletin published by the 


shaved involuntarily, scalded with hot 
tea and folded up in the mattress while 
our screams are recorded on tape for 
posterity .. . a lot of emphasis these days 
is being put on the lasting qualities of 
metals. Bearing us out is news from the 
Brass and Bronze Institute that hundreds 
cf new industrial and consumer uses for 
bronze castings will lead to stronger and 
longer-lasting products . . . this sounds in- 
teresting—nylon-insulated solderless con- 
nectors for pigtail splicing of two or more 
wires is now available . . . other current 
information is that automatic switches 
that transfer service for power and light 
to an emergency source in the event of 
normal voltage failure will now be made 


and marketed in Canada .. . another 
date for you—May 14-16 at the Chateau 
Laurier, Ottawa, Acoustical Society of 
America meeting .. . 

Brief Talepiece — “Foorskoor and sevn 
yrz agoo aawr faadhurz brot foorth on 
dhis kontinent ei niww neishun, kunsyvd 
in liburti, and dedikeited tw dhu propuz- 
ishun dhat dhat ol men aar ykwul.” In 
case you're not sure, this is the first 
sentence of Lincoln’s Gettysburg address. 
It is written using the phonetic alphabet 
originated by Kyril Evans, an electrical 
engineer of Hamilton, Ont. Mr. Evans 
has devoted many years to the study of 
phonetics—published his findings in book 
form. Dhat iz ol for naaw. 





WESTON 


OIL and FLUID SEALS 


NOW FROM STOCK 
at all R§M branches 


For original equipment or maintenance appli- 


SYNTHETIC 
RUBBER SEALS 


cations of Weston seals, call R&M. 


Complete stocks of standard seals are carried 
at all R&M branches. Leather types from 4” 
to 20” 


1.D. Synthetic rubber types 


5/16" to 12” 1D. 


from 


Your R&M representative will gladly discuss 
with you technical details of Weston standard 
or special seals to fit your particular require- 
ments in relation to speed, temperatures, 
pressure and fluid to be sealed. 

Every Weston seal is individually packaged 


American Society for Testing Materials; 
it tells all about its work in meeting the 
challenge of the Space Age . . . congratu- 
lations to the agricultural engineering de- 


LEATHER 
SEALS 


partment of the University of Saskatche- 
wan for developing a machine that 
incorporates seed-cleaning features. We 
understand this is a major step forward 
in reducing weed infestations . . . we are 
certainly not sleep-olics but another two 
slumber items have turned up on our 
desk (see Feb. Brief Talepiece). Dr. 
Boris Vasileff of Genoa agrees that 
snores hit their peak when supine—his 
“psicofon” picks up the snore, amplifies 
it and blasts it back in the snorer’s ear. 
The noise disturbs Old Flutternose him- 
self who turns over on his side—thus 
enabling everyone within earshot to heave 
a sigh of sleep. An English chap has just 
invented a bed that has everything, 
meaning tv, thermostat-controlled mat- 
tresses, mink covers, radio, telephone, 
tape-recorder, electric shaver and tea- 
pot, vibro-massage, master control panel 
that eavesdrops on every room in the 
house. But even this four-poster Cadillac 
(sorry, Rolls Royce) can go wrong. We 
can just imagine the nightmare of being 
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and protected from dirt and moisture by a 


polythene inner wrap. 


RM BEARINGS CANADA LTD. 


VANCOUVER WINNIPEG 


LONDON'~ HAMILTON 


TORONTO MONTREAL THREE RIVERS QUEBEC CITY 


For the new Weston catalogue No. 
W59, just off the press, write R&M 
Bearings Canada Ltd., 1006 Mountain 
Street, Montreal. 
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Sees Double-acting depth gauge 
2 The accurate determination of the loca- 
New products & materials tion of either internal or external grooves 
is said to be simplified by the new 
Mueller Depth Gauge. 


Transistorized digital clocks They feature both a direct read-out, 
Totally transistorized, digital clocks for illuminated display and heavy-duty out- 
time duration and time internal measure- _ put closures for data recorder entry, such 
ments are now available from Electro as printers, electric typewriters, card 
Instruments Inc. punches, etc. 


Time measurement is based on 60- 
cycle line frequency; however, provision 
is made to slave the clock to an external 
frequency source or time base. Clocks 
can be provided for operation on any 
frequency from 25 to 128 cps. (218) 





SAVE “DOWN TIME” WITH 


A precise Ames dial indicator accurate- 


| ly measures the travel of the footed rod 
and direct measurements may be obtain- 
ed for both the location and width of 


groove in one operation. A release pin 
located on the side of the gauge body 


é 
ij ROLLER | permits measuring in either direction 
f th asuring il. The J. B. 
SP BEARINGS = Se 


V-belt drive design 

After more than five years’ work in its 

research laboratories, Gates Rubber of 

Canada Ltd. has placed on the market, 
Cooper Split Roller Bearings | its Super HC V-Belt Drive. With narrow- 


a ee fot ag 2 ia er, deeper cross-sectioned, high-capacity 


PLUS being SPLIT—right down | belts and new narrower sheaves, it is said 
to the shaft! For mounting, | to present a new concept in power trans- 
Cooper bearings are assembled ’ | mission, packing up to three times the 
around the shaft—not pushed 
or pressed on the shaft. They 
may be mounted where it is 
impractical or impossible to 
mount conventional solid race 
, . _ bearings. 
? spit * The unique SPLIT feature 
\ saves “down time’’, money, and 
space. With Cooper bearings you 
down 4 get all the advantages of regular 
to the 4 roller bearings with a Big PLUS! 
shaft @ Superb construction, high 
A load-carrying capacity, and long 
life make Cooper Split Roller 
Bearings the first choice with 
designers and 
maintenance ; 
engineers. The company says the new drive per- 
Why not find ouf for mits four reductions — in the width of 
yourself? Send for the belts and sheaves; in the diameter of 
latest catalogue and --4. | sheaves; in centre distances; and in the 
see whet Cooper's big over-all cost of drives. The savings that 
PLUS can do for you. . 
can be effected are estimated to run as 
much as 20%. (220) 


horsepower capacity in the same space. 


right 


Needle valve 
A high pressure needle valve designed 


for pneumatic and hydraulic systems 
EASTERN CANADA REPRESENTATIVES utilizes a renewable glass-filled teflon 


SPO, TRIB ARTRU BIT OF CANADA | seat to assure a bubble tight shut-off with 
‘d LIMITED | hard to hold fluids from vacuum to 6,000 
MONTREAL: 7035 Grand Ave., CR. 1-2397 TORONTO: 603 Royal Bank Bldg., EM. 3-9033 | psi. This valve is constructed of AISI 


DISTRIBUTORS THROUGHOUT EASTERN CANADA | 303 stainless steel with teflon “O.” Drag- 
Circle number 152 on time saver card ; on Valve Co. (221) 
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PEDLAR 


STEEL ALUMINUM STAINLESS STEEL 
black *INCONEL 


painted *MONEL 
galvanized anodized COPPER 


recision 


ts the word for 








VX 
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AARAAAAAAMAY 
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VAAAAA XXX \ 
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YY 
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VAAAAAAAAAAARA 
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The Material of 
Unlimited 
Application in 
Your Plant! 


Offering New Design Freedom—for free 
passage of air, light or liquids, Pedlar’s 
Expanded Metal—with its huge variety 
of mesh openings and gauges— offers 
amazing versatility in solving many of 
your plant maintenance problems. The 
attractiveness, strength, workability and 
real economy of the various metals in 
their expanded form offer tremendous 
potential to designers working on product 
development. 


Machine guards Walkways Display 

panels Window protectors Baskets 

Tool cribs Carts Enclosures Partitions 
Cages Drainers Fences 


*T.M. Registered International Nickel Co. 
of Canada, Ltd. 


Call your nearest 
Pedlar office or write to: 


THE PEDLAR PEOPLE LIMITED 





Head Office: 519 Simcoe St. S., Oshawa, Ont. 


DAP eyitt 
Pears 


MONTREAL OTTAWA TORONTO WINNIPEG Sys 


EDMONTON 


186! 


CALGARY VANCOUVER 


Circle number 138 on time saver card 
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Rings and 


For high pressure or low pressure 
sealing — Precision "O" Rings and 
Dyna-seals are quality controlled— 
compression molded—rigidly in- 
spected—the finest made! 


They are made to all military 
and commercial specifications in 
hundreds of sizes. 


FREE copy of Engineering 
Handbook is yours for the asking. 


(CANADA) LTD aa 


“0” Ring and Dyna-seal Specialists 


Toronto, Ontario. — Ste. Therese de Blainville, Quebec. 
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ects 


New product 

= (Continued from page 76) 

Air tools 

A new series of Kellar air tools, designed 
for drilling or assembly operations in 
close quarters, has been announced by 
Gardner-Denver Company. The angle 
drills, nut setters and screw drivers are 
tailored for minimum clearance applica- 
tions in the assembly of appliances and 
small durable goods and components of 
larger consumer and durable goods, de- 
fense equipment and industrial machin- 


ery. Ranging in weight from 2% to 3% 
lb the tools feature ball bearings, bevel 
gears and splined drives. 

Each tool is available in five sizes with 
speeds ranging from 3,200 rpm_ for 
smallest sizes to 450 rpm. (222) 





talk with you about 


MATERIALS 


=x Chains, Piniens, Wheels 
American Chain Replacements 
Couplings, Gears, Clutches 
Reducers and Geared Motors 
Stock Deliveries 


COAST TO COAST SERVICE 


Write for catalogues 904 


experts 


HANDLING 


Eighty years of accumulated 
experience give the RENOLD 
staff unparalleled knowledge 
of chain conveying—and it is 
yours for the asking. Call 
RENOLD for technical as- 
sistance and for your choice 
of RENOLD’s complete line of 


Conveyor 
CHAINS 


WHEELS AND 
ATTACHMENTS 





RENOLD CHAINS 
CANADA LTD. 


VANCOUVER WINNIPEG 
LONDON HAMILTON TORONTO 
MONTREAL THREE RIVERS QUEBEC 

AGENTS: E. S. Stephenson & Co. Limited 

Halifax, N.S., Saint John, N.B. and 


Hugh J. O'Neill Limited, Noranda, P.Q., 
Timmins and Sault Ste. Marie, Ont. 
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New lighted pushbutton 

Designated the C-20 Series a new group 
of lighted pushbutton switches is being 
introduced by Electrosnap Corporation. 
This new design is said to increase the 
versatility of lighted switches. The two 
bulbs can be of different colors, and can 
each indicate two functions by using 


steady or flashing light. Design with two 
bulbs and button baffle permits monitor- 
ing of up to six conditions: using steady 
and flashing color on left half of button, 
different color steady or flashing on right 
half of button, and simultaneous steady 
or flashing color on both halves. (223) 


General purpose relay 

Known as Type FC, this two-pole relay 
has silver contacts riveted to a molded 
panel. It is rated at 2 amperes resistive 
at 26.5 volts de or 115 volts ac. Unit 
is designed for commercial applications 
where low cost and maximum perform- 
ance are important. 


A single-pole, single-throw relay, the 
Type FC can operate as low as 200 
milliwatts. As a double - pole. single- 
throw relay it can operate up to 2 watts. 
Coils are available for operation up to 
115 volts dc.—Allied Control Co. (224) 


Weather-proof plugs 

All-weather connectors capable of with- 
standing extreme conditions of mud, ice 
and water, have been developed by 
Cannon Electric (Canada) Ltd. (225) 
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ver THE WERNER speciatisr 


HELP IMPROVE YOUR PRODUCT 
CREATIVE ALUMIN iM EXTRUSIONS 


A design problem to solve? Reviewing your 
present product? Then consider what 
CREATIVE EXTRUDING can do to save you 
dollars. The WERNER specialist and his 
skilled engineering department can create 
custom aluminum extrusions that are more 
economical and more efficient. Designing? 
Reviewing? Considering? Then call for the 
WERNER representative ... he is at your 
service. 


“ALUMINUM EXTRUSIONS FOR 
PRODUCTS OF BETTER DESIGN” 


“WERILE R. 
ALUMINUM 


R. D. WERNER CO. (CANADA) LIMITED, OSHAWA, ONTARIO 
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ted | TRIIOURLER for your COMPLETE 


Design Engineering’s | . ys HYDRAULIC 
July issue will be | / REQ UIREMEN TS 


devoted to Research 


HOSE and FITTINGS 

4 Available in a wide range of types and sizes including 
Canada. 4 TEFLON?® for extremely high or low temperatures. 
Stratoflex leakproof, reusable fittings make possible 
quick, easy replacement or modification. 


and Development in 


Have you information 


available about your HYDRAULIC COMPONENTS—SYSTEMS 
PUMPS: Vane or gear types, 4 — 100 GPM 
company’s R & D. If MOTORS: Vane or Gear types, 0.15 — 124 HP 

: VALVES: Directional, Control, Relief, 2 — 150 GPM 
” sicidnsasaiiciiaiaedatal POWER PACKS: AC-DC to your requirements 
a questionnaire to: | ; CYLINDERS: Double, Single, Telescopic action 


cf Write for Complete Catalogs 
The Editors, “ & *DuPont Trademark 














Design Engineering, 
481 University Ave., 


Toronto 91 KIPLING AVE. SOUTH »« TORONTO « BElmont 3-1193 
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LOCTITE 
secures 98 studs 
against vibration 


2 eEV—" j 


i = a 1 F ; ‘ 
Locking studs with Loctite Liquid 
Sealant in transmission unit of 
jet aircraft starter. 


Cast aluminum gear cases for jet air- 
craft starters are machined and assem- 
bled at The Black Rock Manufacturing 
Company, successor to Reed-Prentice 
Corp., Bridgeport, Connecticut. The 
98 studs used in the unit are treated 
with LocTITE Sealant to secure them 
against vibration. The jet starter units 
receive an input of 2500 rpm and de- 
velop output of 5000 rpm to each of 
three flexible shaft connections. Loc- 
TITE was selected for this application 
since it provides a greater prevailing 
torque than any mechanical locking de- 
vice. The locking strength of LocTiTE 
is not affected by the wide temperature 
ranges the unit encounters in arctic to 
tropic operation. 


Stud thread is hand- 
dipped in shallow 
tray of Loctite, then 
positioned in casting 
for tightening. Three 
sizes of steel studs are 
used: %4"-20, 5%"- 18 
and %"-16. 


Two %"-14 thread 
inserts are treated 
with Loctite to lock 
and seal in casting. 
The inserts provide 
non-abrading 
threads for remova- 
ble oil-drain plug. 


bes 3g 


LoctTiTE Sealant is a thin liquid that 
hardens into a tough heat and oil-resis- 
tant plastic bond when confined be- 
tween closely fitting metal parts. No 
amount of vibration will shake loose a 
LocTITE treated threaded fastener, yet 
ordinary tools may be used 

to remove the part. LocTITE 

is used to hold bearings, 

bushings, or hardened sleeves 

to shafts without press fit; 

seals joints against high pres- 

sure fluids. Write for litera- 

ture and free sample. 


LOGTITE... 


AMERICAN SEALANTS COMPANY 
601 Woodbine St., Hartford 6, Conn. 


See LOCTITE in action — Booth F19 
National Industrial Production Show 
Toronto — May 4 Through 8 
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People in 


| Born in Leamington, Ont., and a chemi- 


cal engineering graduate of Queen’s Uni- 
versity, Ronald Tillotson has been ap- 
pointed engineering sales manager of 
Husky Manufacturing and Tools Works 
Ltd., Toronto. He was formerly with the 
plastics division of Du Pont of Canada 
and the Polymer Corporation. 


Tillotson Bilodeau 


Formerly Canadian sales manager for the 
Industrial Division of Honeywell Con- 
trols Ltd., R. J. (Rod) Bilodeau has as- 
sumed the position of general manager, 
Industrial Equipment Division for con- 
tinental Europe. Mr. Bilodeau is a grad- 
uate in mechanical engineering of McGill 
University. 


The formation of a new Speer Carbon 
subsidiary — Speer Carbon Co. of Can- 
ada — is announced. With it comes news 
that R. W. Spafford has been appointed 
general manager. He is a Toronto Uni- 
versity graduate in electrical engineering 
and has 11 years’ experience in the car- 
bon and graphite industry. The new com- 
pany will be located in Ville St. Laurent. 


Cairns 


New manager of Customs Products Divi- 
sion of Frigidaire Canada Ltd. is Mr. 
J. H. Cairns. A graduate of the Univer- 
sity of Toronto mechanical engineering 
class of 1933, he has had 26 years’ ex- 
perience in engineering — five of them 
with the RCE. Mr. Cairns is a past chair- 
man of the Ontario Section, American 
Society of Refrigerating Engineers. 


Les Jackson has been appointed assis- 
tant general manager of Canadian Line 
Materials Ltd., Toronto. His experience 
includes work with Bepco Canada and 
CGE. Prior to his new appointment he 
was eastern district sales manager for 
Federal Pacific Electric. Mr. Jackson is 
a registered professional engineer. 


the news 


Wilfred C. Frederiksen has been ap- 
pointed sales manager of the industrial 
products division of Alpha Manufactur- 
ing Co. Ltd., Winnipeg. Mr. Frederik- 
sen has been chief engineer in the Win- 
nipeg plant for the past four years. He 
is a graduate of McGill University. 
Purchasing agent since 1946, Stan A. 
Lillies becomes sales manager, commer- 
cial products. 


We hear that John Cowlin, design engi- 
neer for Saanich municipality (B.C.), 
has planned a new type of street light- 
ing for his community. 


A group of young Canadian and British 
engineers who lost their jobs with the 
closing of the A.V. Roe Arrow project, 
have formed their own company — New 
Ventures Ltd. President is Robert Mason. 
The firm’s first contract was signed April 
6 with Massey-Ferguson Ltd., to under- 
take tool designing. 


a 


Soloninka Dyson 

The firm of Haddin, Davis and Brown 
(Saskatchewan) Ltd., consulting engi- 
neers, have appointed Mr. H. Soloninka 
as manager.. He is a graduate of Queen’s 
University and has worked as a consult- 
ing engineer in power, industrial, and 
municipal projects in Canada and Pakis- 
tan. 


A new mechanical contracting firm has 
been founded — R. H. Dyson Company 
Ltd. — with head office in Toronto and 
branch offices in London, Ont., and Win- 
nipeg. R. H. Dyson is president—he was 
previously v-p of Canadian Ice Machin- 
ery Co. Ltd. 


Appointed lighting specialist of Canadian 
Line Materials Ltd. is Charles Albini. 
Born in Calcutta, India, and educated in 
England, Mr. Albini brings a wealth of 
experience to his new post. He is a mem- 
ber of British and American Illuminating 
Engineering Societities. 


Formerly v-p of Lyman Tube and Bear- 
ing Ltd., James C. Leahey has been ap- 
pointed general manager of British Tim- 
ken (Canada) Ltd. Mr. Leahey is a 
graduate of McGill University, a profes- 
sional engineer of Ontario and a member 
of the Engineering Institute of Canada. 
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FL EKis 
meTAL sone 


DETAILED 
SELECTION AND | 
APPLICATION 

DATA FOR 

Mar 

HOSE 


THE NEW riexon 


METAL HOSE DESIGN GUIDE 


Here is the booklet that takes the mystery out of 
metal hose. It gives you—fundamentals of metal 
hose . . . how to select metal hose . . . installation 





guides . . . typical examples of applications . . 
corrosion data . . fitting data... plus complete 
Flexon hose specifications. All ina ‘handy 36-page 
booklet. Ask for your copy today. 


1H 40C 


FLEXONICS CORPORATION OF CANADA, LIMITED 
BRAMPTON, ONTARIO 
Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components 
Formerly Canadian Metal Hose Corporation, Ltd. 
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FREE Semele Sheet. 


Today’s most useful ai material 
for automotive and industrial sealing 


VICTOPAC is the proven economical specification for seal- 
ing hot and cold water... steam... vapor... oil. 
combustion engine fuels, lubricants and coolants. ix: is 
designed for high fluid and heavy flange pressures. 

This Victor-developed long-fiber asbestos and synthetic 
rubber composition is compressed and bonded under 
heat. It is completely homogeneous and amazingly tough. 
VICTOPAC is available in all standard thicknesses from 
1, to 14 in. Conforms to SAE-ASTM specifications. 

YOU’LL MAKE NO MISTAKE in testing VICTOPAC. 
Write for free sample sheet, technical data and prices. 
Please state thickness required and proposed application. 


VICTOR MFG. & GASKET CO. of Canada Ltd. 
Victor Dr. & Chester St., St. Thomas, Ont. 


In the U. S.: 
Victor Mfg. & Gasket Co., Chicago 90, Ill. 


GASKETS * PACKINGS * OIL SEALS * MECHANICAL SEALS 
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Z 
71 YOU should know 
| about malleable iron 





or extruded 


TO YOUR EXACT 
SPECIFICATIONS 





Whatever you manufacture 
— appliances, automotive 
parts, electrical goods, com- 
munication apparatus, 
utensils, sporting equipment 
etc. — you can depend on 
General Tire for precision 
— made rubber or plastic 


components. 


THE GENERAL TIRE & RUBBER COMPANY OF CANADA LIMITED 


[| Industrial Products Division | 








WELLAND, ONTARIO 
PLASTICS 


GENERAL er 
SALES 5311A Yonge St., Willowdale 


RUBBER OFFICES MONTREAL 
7905 St. Laurent Blvd. 
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FACT No.7... 


It is Shock Resistant 


Does your product have a part that takes 
a beating in operation where there are 
repeated shocks and blows? Such a part 
can be made to take this punishment by 
using malleable iron which has the 
ability to absorb shocks without break- 
ing. This is because of the structure of 
malleable iron which is so even that 
it allows a stress - free flow of shock 
through the material. The result is that 
malleable iron has a high impact resis- 
tance which dampens vibration and 
the efore will not fail from fatigue. 


Why not look into the advantages of 
using malleable iron for parts where the 
going is tough? We at Galt Malleable 
Iron Company welcome the opportunity 
to discuss the applications of malleable 
iron with you. Just drop us a line. SEE 
WHAT MALLEABLE IRON WILL DO 
FOR YOU 


mS 
Ema ewe Hee eee ee ee ee 


LIMITED 
GALT ONTARIO 


| ee /RON 
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SCHOOL CHAIRS 
Low-cost utility furniture is a major 
application of Protectolite. Attractive 
everlasting colors and lightweight 
strength makes this material su- 
perior to wood or metal. 





TRAYS 

A simple product made more simple 
with Protectolite. Despite its many 
advantages, this material is low in 
cost and easily manufactured. 


CONCRETE FORMS 

In every industry there is an appli- 
cation for Protectolite. These low- 
cost forming pans are used to create 
attractive cast-concrete surfaces. 
They are lightweight, weatherproof 
and 100% re-usable. 


; F 


LAMPSHADES 

Unique designs are possible and 
all modern colors available with 
Protectolite. No other material lends 
itself so readily to creative design 
ideas. 


MAKES NEW PRODUCTS POSSIBLE 
. - IMPROVES EXISTING PRODUCTS 
These products listed are only a few 
of the many cost-saving product im- 
provements possible with Protectolite. 
Hundreds of manufacturers are dis- 
covering the profit-potential of rein- 
forced plastics in many fields .. . 
How about you? 


PROTECTIVE PLASTICS LTD. 


Upton Rd., Scarborough PL. 5-0781 
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New products 


(Continued from page 78) 


Power relay 

A 25-amp heavy-duty power relay (made 
by Guardian Electric Mfg. Co.) is said 
to have electrical characteristics equiva- 
lent to or even greater than those of 
bulkier devices. Contact arrangement of 
this 2210-U Relay is two-pole, single 


‘ 


throw, normally open and has an “inter- 
changeable coil” feature. The coil assem- 
bly can be removed and replaced in a 
few minutes. Contact assemblies can 
also be rapidly replaced, if necessary, by 
simply removing terminal screws. (226) 


Hollow shaft differential 

Designed to permit interchanging of end 
gears are two models of %-in. hollow 
shaft mechanical differentials. 

Greater flexibility for original design 
work is claimed. One model has an 
.880 diameter working circle and .500 
across the inside face of end gears — 
the other %-in. model has a working 


circle of 1.032 diameter and .563 across 
inside face of end gear. Both models can 
be modified in backlash and breakaway 
torque to meet departures from standard 
performance. 

The above units are available in either 
a %-in. or 3/16-in. bore. All hollow shaft 
models can also be furnished with shafts 
preassembled. Arch Instrument Co. are 
makers. (227) 


INDUSTRIAL 
EDUCATION 
INSTITUTE 


in co-operation with leading 


professional societies and 


trade associations invites 


your company to attend 


ONE DAY SEMINARS 
PREPARING 
PRESENTATIONS 
TO GET ACTION 


Montreal—May 4 @ Toronto—May 12 


REDUCING THE RISK 
ELEMENT IN 
DECISION-MAKING 


Montreal—May 5 @ Toronto—May 13 


COST REDUCTION 
IN DRAFTING 
AND DESIGN 
OPERATIONS 


Montreal—May 6 e Toronto—May 15 


Conducted by Don Fuller, senior 
planner for The H. K. Ferguson 
Company, a subsidiary of Morrison- 


Knudsen Co. 


For full information and to enter 
reservations, wire or phone 


Industrial 


Education Institute 


25 Huntington Ave. 
Boston 16, Mass. 
(COmmonwealth 6-5494) 
A TTT! 
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PRECISION 
GLASS 
MOULDERS 
FOR 

25 YEARS 


























The 
ENGLISH fe | 
GLASS CO. LTD. A complex control panel supplied by Hammond for this 


EMPIRE ROAD : automation equipment built by Standard Modern Tools Ltd. 
LEICESTER 


ce (MEE CocHMMON 


- - - at the design stage on 


‘cide mime 120 on ine wrens ===‘; @WLECCTRONI-ELECTRICALL 
CABINETRY and METAL WORK 

















Fast assembly, leakproof performance 

with Hi-Duty fittings . . . sleeves 

become permanently attached to 
be. 


’ i Pits Pd | A Hammond built control console in 
a f ' use at Atomic Energy of Canada, 


Hi-Duty makes leakproof connections 
for Panellit Control Boards 


Fast connections and leak- without leakage...take 5 : : : 
proof performance are top times the vibration of com- | electronic and electrical industry. 
re bars ay 5 one pression or flare fittings. The factory will be pleased to discuss your re- 
lit selected Hi-Duty. Write for Bulletin 3002. 
Just push tube into fit- ‘ 6 

wae oe d ‘tighten Mut to SAVE 36% TO 72% JOB TIME 
make a Hi-Duty connec- [Typeot ] Average Time Toint AG aie ig : 
tion. One man can assem- | Filing | For Each Joint | Per Hou enquiries should originate at design level 
ble up to 4 Hi-Duty fittings [h-outy 117 sec. 307 
in the time it takes to as- ["Reguiar 
semble one flare fitting. [compression 


Can be disconnected and |_Fite 48.2 sec. 74 A WIDE RANGE OF STANDARD CABINETS, PANELS 
reconnected repeatedly These studies made under actual shop conditions. AND CHASSIS STOCKED BY JOBBERS COAST TO COAST 


THE IMPERIAL BRASS MFG. CO. 
PROUT is took Ave., Toronto, Ont. ( HAMMOND MANUFACTURING COMPANY LIMITED 


H/12 Guelph ¢ Ontario ¢ Canada 
Circle number 130 on time saver card Circle number 126 on time saver card 


Chalk River. 


Hammond is equipped to produce intricate cab- 


inetry and metal work related to the nucleonic, 


quirements on production runs. production 





prototypes or single units, and suggests that 





wherever possible. 





18.5 sec. 194 
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NESTLER 
Spacemaster 
Table 36” x 48” 


- = ud || fully 
WHICH SET SCREW IS THE BRISTOL? 


At a glance the two set screws look alike. But identical twins can 
have very different characters. The extra built-in quality of 5 
Bristol screws may not show on the surface, but it does show in with 
longer life, better performance and greater product acceptance. 
All Bristol screw products are manufactured from specially selected NESTLER 
alloy steel, expertly heat-treated, accurately machined to closer | 
tolerances and inspected with painstaking care. The result is . 
perfect fit that speeds assembly and won't work loose. Write machine 
our Socket Screw Division for information. 
P.S. The Bristol Screw is on the top. 


counterbalanced 


Request catalogues 


Bristol's 
poy ry Canadian Distributor 


> I ae 
}' & & g | JAMES W. STEVENSON AND COMPANY 
5 SJ UY 4 Toronto LIMITED Ottawa 
Precision Socket Screw Manufacturers Since 1913 15 St. Mary St. 67 Cartier St. 


THE BRISTOL COMPANY OF CANADA LIMITED WA. 1-0460 CE. 4-4374 


TORONTO HAMILTON MONTREAL VANCOUVER 


BIR 
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SHAFT MOUNTED 
7 GEAR REDUCERS 


POWERS UP TO 120 H.P. ae sie 
AT SPEEDS 8 TO 425 R.P.M. - 


Direct mounting 
on the driven shaft. 


No alignment 
problems 


No slide rails 
No flexible couplings 


No baseplates ... for finer regulation of water, oil or gas 


No supporting | First needle valve to combine all the characteristics called 

structure a | for in modern industry. Embodies sturdiest basic construc- 

tion—machined from solid bar stock—suitable for pressures 

to 10,000 psi and equally efficient in lower range. Note 

stem guide fused to body by new 

““Conoweld”’ process, eliminating 

faults of conventional two-piece 

valves. Stem 416 stainless steel. Stem 

threads fine pitch for strength and 

= micrometer regulation. Body electro- 

Ask for Publication zinc plated. Sizes 4%” to 1”, globe and 

A} angle patterns. 

CANADA LTD. = Ask for new Needle Valve Catalog 

2185 MADISON AVE. 25 JUTLAND RD. 


MONTREAL. TORONTO. MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corp. Dpt. 46, Skokie, III. 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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aaneinnk tle —~ May NEW Super-Sealing Gasket Material 


Key No. | VICTOCOR 


101 American Sealants Co. 
102 Anaconda American Brass Lid. ............. 
103 Atlas Steels Ltd. 
Low Torque Loss 


104 Bakelite Co. Div. of Union Carbide Canada Ltd. 29 | a High Heat Resistance 
CARI SE Mahon FSS Li ESA ee ee 85 

106 Bristol Co. of Canada Ltd., The 
107 Brown Canada Ltd., David 

108 Bruning Co. (Canada) Ltd., Charles 


109 Canada Iron Foundries Ltd. ................ 24 

110 Canadian International Paper Co. ............ ar} 

MAG, CARAMIAIN OGAKH CON ENG. 6.555.605 5-0 0 0 500 so 0's 14 

112 Canadian Johns-Manville Co. Ltd. ........... | Send for FREE SAMPLE 

113 Chesterfield Tube Co. Ltd., The VICTOCOR is the newest heavy-duty gasketing material, espe- 
114) “Glearprint aper (COL 5... 0.66 dois 6 6 oo eee vou cially for high flange pressures. Steel core construction speeds 
115 Crofts Canada Ltd. heat transfer, increases strength, yet is highly flexible. 


nie , ; Cross section shows VICTOCOR’s thin steel core with con- 
re —— meng oe Ltd... 6. sss sees eee eee | tinuous projections on both faces. (Type 200 has 800 projec- 
‘58 Silk Subher es Ltd. ST a ela eas a tions per sq. in.) Core and sealing element are integrally bonded. 


Naugatuck Chemicals Div. ................. 4] The sealing element, on both faces, is an extremely resilient 

|  asbestos-elastomeric compound. It compensates for mating 
119 Eagle Pencil Co. of Canada Ltd. ............. 37 | irregularities, needs no sealer on installation. VICTOCOR has 
le. DH ete vei (iri Gi ECs Oro}ts Oi 7c ies ear ae 83 excellent resistance to hot oils, gasoline and water; positively 


retains all common coolants. 
2 ics"@orp: Of Canada Tita. 6.5eiec0's sce vase 81 
re See ee: ere VICTOCOR in three standard types and many variations can 
122 Galt Malleable Iron Ltd. help you seal better at economical cost. Write for free test 
123 General Tire & Rubber Co. of Canada Ltd. .... | samples and technical data. Please mention proposed use. 
124 Glidden Co. Ltd., The | EN 
a75 Greening Wite Co., The B. .... ....... 0.26 secs es 36 | "4 z VICTOR MFG. & GASKET CO. of Canada Ltd. 


Victor Dr. & Chester St., St. Thomas, Ont. 
#26 Hammond’ Mig: Co. 1ids oso... es ete scin es In the U. S.: 


127 Heim Co. Nee y Victor Mfg. & Gasket Co., Chicago 90, Ill. 
128° Holman Bros: (Canada) Lid. ........ 0. cs cee A , 
ee CENT. SEED COS ee. a se veiisns shoo 0a soe o eee 74 CAS * AS Oh ee ee 
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High Crush Resistance 


High Dimensional 
Stability 


Thin Construction 





ESO) UnipermaliBrass We COs oo sisiss 5 sss o's 5 Ses 83 
131 Industrial Educational Institute 


LES ym Dyan Sc bo) Les Ly 0 Ee ere ee 


HSS) Marshe instrument CO. 6250.5 oe oie 2 ois 60 5. 0)0 0° 
134 Miniature Precision Bearings Inc. ............ 
BS. (NOUAVMCHCHNCANCOs . sole cc6 5-6 siece.s\a 6 6 ielsretis 39 
136; “Morse Caain of Cagada Lia s 6.5 66. kee cae 19 


iS7 WNoranda ‘Copper éc Brass Ltd... 2.2... 6.00665 40 


138 Pedlar People Ltd., The 

WSS: POWVPREr COLE MEGS, oes sare Siersreveie-osie sas eieie o 0ce 
140 Potter & Brumfield Canada Ltd. ............ 
141 Precision Rubber Products (Canada) Ltd. ...... 
142 Protective Plastics Ltd. 


443° Renold Chams Canada Tid: <..... 2.26%. 66 cee 
144 R & M Bearings Canada Ltd. .............. 
145 Rohm & Haas Co. of Canada Ltd. .......... 


i a e e 
146 Shawinigan Chemicals Ltd. ................. | B-M-B mini-bearings 


147 Skinner Electric Valve Division 
148 Spaulding Fibre of Canada Ltd. .............. 13 


| are manufactured to meet the spread of 
. Standard Tube & T. I. Ltd. 25 miniaturization and high precision limits 


| required in many fields of Canadian in- 
164 Steel Co. of Canada Ltd., The dustry. 


aS? “Sicyenson & Co. Lid. James W. ... 2.2.2.0: a 
152 Stone Franklin of Canada Ltd. .............- oe Pc ig a. oy ee cee 
153 Stratofiex of Canada Ane. | which include flanged, shielded and pivot 
154 Strippit Tool & Machine Co. ............... types, are available. Bore diameters 
155 Timken Roller Bearing Co., The range from .03937 inches up to 4”. 

ie SS ee Bearings are manufactured to American 


ABEC specifications. 
104 Union Carbide Canada Ltd. ................ BER Riso iennfactarces “Of Steel’ Halls’ fron 
158 United Shoe Machinery Co. of Canada Ltd. .. 2 003” up to 4”. 
Mm ae rere eT eee eee ir ficdhie telicaiilin tele ox tei 


160 Veeder-Root of Canada Ltd. Simmonds Accessories of Canada Ltd., 
161 Victor Mfg. & Gasket Co. of Canada Ltd. .... 637 Parkdale Ave. N., Hamilton, Ont., Canada 
165 Victor Mfg. & Gasket Co. of Canada Ltd. .... Liberty 9-1381 


162 BRITISH MANUFACTURED BEARINGS CO. LTD. 
163 Sole Selling Agents: B:M-B (Sales) Ltd. 
CRAWLEY, SUSSEX, ENGLAND. 


maenest £ EL 
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Editorial 


Come on! Make an effort this year 


Once again the Design Engineering Show and Conference is nearly 
upon us, this year to be held on May 25-28 at Convention Hall, Phila- 
delphia. 

Details are given elsewhere in this issue and it is hoped that the 
attendance of Canadians will be greater than in other years. Probably it 
will, because of the booth that the Canadian Government has taken there 
to highlight Canadian designs for export. 

It is claimed that 400 companies will exhibit some 12,000 products 
to an expected 18,000 viewers. 

To be seen will be metal alloys, plastics, synthetic rubber, power trans- 
mission equipment, electrical and electronic components, mechanical com~- 
ponents, various shapes and forms (yes, they will be there again!), 
fasteners and adhesives, finishes and coatings, hydraulic and pneumatic 
components. Practically everything, in fact, that the design engineer wants 
to see. 








Without fee 


In future, no registration fee will be necessary when the members of 
21 sister engineering societies attend general meetings of the ASME. 

This is to encourage greater liaison between engineers, for many ASME 
national meetings are of vital interest to the members of these related 
societies. 


Gray iron castings 

Closing date for the annual Design Contest (sponsored by the Gray 
Iron Founders’ Society, Inc.) is June 30. This competition gives recogni- 
tion to designers and engineers, the entries being judged on: how the 
design (or re-design) increases the product efficiency; how it cuts costs; 
its commercial importance; its ingenuity. Why not send in your entry now. 
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Instead of writing to a dozen different 
manufacturers to get information 
and literature about products mentioned in ti 
DESIGN ENGINEERING ime-saver card 
just circle the numbers on the other side 
of the card below . . . complete 
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0 Casting redesign [] Cam design 
C] Pressure gauges using a Bourdon tube [] NIDC Awards for 59 
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Skinner solenoid valves solve many 
different cylinder control problems 


Application. This Bryant “Centalign” 
automatic internal grinder is an en- 
tirely new concept in precison grinding 
machinery. Work parts are gravity-fed 
through chutes and loaded to grind 
position automatically. Centalign de- 
sign permits higher, more accurate pro- 
duction at lower cost in the grinding of 
straight or tapered bores or forms such 
as ball tracks. 


A complete line. There’s a Skinner 
solenoid valve for almost any flow ap- 
plication with a wide variety of media: 
air, oil, water, inert gases, hydraulic 
fluids, kerosene and gasoline. Orifice 
sizes range from 364” to 1”. Pressure 
ratings range from 5 psi to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and Class 
2, Groups F and G. 


Seven Skinner valves used. Four- 
way, V9 valves control cylinders actu- 
ating work ejector, work interceptor 
and work loading chute. Others con- 
trol cylinders for activating a diamond 
holder for wheel sizing; an oscillator 
for grinding; and a compensating cyl- 
inder to skip wheel dressing action. Still 
another controls the shop-air supply to 
the machine. 


100,000 variations. The Skinner 
valves used by Bryant are so versatile 
in design that standard models can be 
used for applications normally calling 
for specials. Skinner solenoid valves 
are engineered to have a life expect- 
ancy of millions of trouble-free cycles. 


Adjustable flow features of the 
four-way valves permit split-second ad- 
justment of cylinder action. And all the 
valves are small, compact and easy to 
mount at any angle. Built-in spring re- 
turns assure positive closing. Such fea- 
tures enable Bryant to manufacture the 
Centalign in panels that afford easy 
access to all pneumatic, hydraulic and 
electric circuits. 


Quality assured. Electrical tests to 
UL Standards include resistance check 
of coils in valve; breakdown check of 
2x’s rated voltage plus 1,000 volts; heat 
rise check of continuously energized 
coil for operation not above 85°C 
(185°F) rise above room temperature. 
These tests assure that you can use 
Skinner solenoid valves with 
confidence. 


Skinner has a wide selection of solenoid valves for all types of applications. If you have a control 
problem, please contact the following Skinner distributors or write us at the address below, Dept. 351. 


Cowper Co., Ltd. 


Montreal, Quebec 


Dycon Limited 
515 Fourth Avenue, Lachine 21 Carson Street 
Toronto, Ontario 


1726 West 5th Avenue 
Vancouver, B. C. 


C. M. Lovsted & Co., Ltd. Petro-Automation Industries, Ltd. 
P. O. Box 72 


Edmonton, Alberta 


VALVES 


THE CREST OF QuaLity THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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How LONDON CONCRETE MACHIN- 
ERY COMPANY mounts the drum 
rolls of its 28-S Mixer to take the 
loads, cut maintenance. 


Monster mixer stays on the job 
as TIMKEN bearings take monster loads 


HEN London Concrete Machin- 

ery Co., London, Ont., built this 
monster 28-S Mixer, they designed 
four drum rolls to take the tremen- 
dous loads encountered in mixing 
tons of concrete. To make doubly sure 
there would be no load problems, 
they mounted each drum roll on two 
Timken tapered roller bearings (see 
diagram above). Here’s why: 
1. Full-line contact between rollers and 
races gives Timken bearings extra 
load-carrying capacity to stay on the 
job day after day, year after year. 


2. Their tapered construction lets 
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Timken bearings take radial and 
thrust loads in any combination. They 
roll the load, keep machines working 
with minimum maintenance. 


3. Shock loads are no problem because 
Timken bearings are case-carburized 
—have hard, wear-resistant surfaces 
and tough, shock-resistant cores on 
both rollers and races. 

That’s why Timken bearings pre- 
vent breakdowns—why they cut main- 
tenance costs to a minimum. And 
closures are more effective because 
Timken bearings hold shafts concen- 
tric with housings. Dust stays out; 


TAPERED ROLLER BEARINGS 
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lubricant stays in. Timken bearings 
roll the load for years, normally last 
the life of the machine. 

Make sure you get all these money- 
saving advantages, get the most from 
your machine. Specify Timken bear- 
ings because BETTER-ness rol/s on 
Timken tapered roller bearings. The 
Timken Roller Bearing Company, 
Canton 6, Ohio, U.S.A. CANADIAN 
PLANT: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 





